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DOUBLE REDUCTION 


The MOSS GEAR range of Gear Units special features exclusive to Moss 
forms a complete group of every Gears give greater cooling where it is 
industrial transmission need. All gears most needed. 

are accurately cut and hobbed, all Standard, vertical and inverted types 
joints are perfectly oil-tight, and can be supplied. 
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LE PLANT. 


Holds up the National Effort 


If the Fighting Forces are to have the massive equipment to which they ar« 
entitled, the speed of Production must not merely be held, it must go o: 
rising, rising, rising. Nothing but the utmost mechanical effort will serve 
And that effort cannot be exerted so long as there is Idle Plant in Britis! 
Industry. 

!f you have any Idle Plant in your works, get in touch with us. Every day 
we receive, literally, hundreds of enquiries from firms requiring Plant for 
work of National Importance. 

We will either buy suitable Plant outright, or, if you prefer it, sell it for you 
on a commission basis. And in any case we will see that it is put to work— 
the right work—without delay. 


GEORGE COHEN SONS & CO. LTD. 





Wood Lane, LONDON, W.!2_ - - - - SHEpherds Bush 2070 Cobden Street, Pendleton, MANCHESTER - - Pendleton 1376-8 
Stanningley Works, Nr. LEEDS - - - - - Stanningley 71171 Princes Street, SOUTHAMPTON - - - - - Southampton 2963 
191, Corporation Street, BIRMINGHAM, 4 . - - Central 2751 Royal London House, Queen Charlotte St., BRISTOL - - Bristol 20103 
Coborn Works, Tinsley, SHEFFIELD - - - - Attercliffe 42033 Prince of Waies’ Dock, SWANSEA - - - - Swansea 2168-9 
12, Grey Street, NEWCASTLE-ON-TYNE - - - Newcastle 23313 25, Albany Road, REDRUTH . - - : - - Redruth 175 
Cogan Street, Pollokshaws, GLASGOW .- - - Langside 3041-2 Sydenham Road, Queen’s Quay, BELFAST - - - - Belfast 57427 
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A Seven-Day Journal 


The Allies’ Shipping Strength 


A RECENT statement published by the Ministry 
of Shipping draws attention to the large additions 
of shipping strength made to the Allied cause, as a 
result of recent war events. Over 9,000,000 tons 
deadweight carrying capacity, it is stated, comprised 
of shipping of 500 gross tons and over, are now under 
the control of the Allies of the British Empire. This 
total is mainly composed of the ships of Norway, 
amounting to over 3,500,000 tons, and those of the 
Netherlands, approximately 3,000,000 tons, which 
nations rank among the leading ship-owning countries 
of the world. About 500,000 tons are under the 
control of the Belgian and the Polish Governments. 
In addition to the ships above mentioned, there are 
also other categories of foreign shipping, each of 
them important, which are under the direct control 
of the Ministry. These are the Danish shipping which 
was seized in prize, amounting to close upon 500,000 
deadweight tons, and a similar amount of French 
shipping, which was requisitioned in order that it could 
be free to assist the common war effort. These latter 
ships, it is announced, will now sail under the British 
flag, but will also fly the French flag in token of the 
determination of free Frenchmen to continue the 
struggle to liberate their country. In addition to 
these ships, there are also vessels which total about 
1,250,000 deadweight tons belonging to various 
neutral countries, which are now on time-charter 
to the Ministry of Shipping. These transport sources 
are not all being used in trade with the United 
Kingdom, but are distributed all over the globe, 
and are free to engage in all kinds of trade except 
contraband with the common enemy. The Ministry 
of Shipping announces that, within a short time, all 
ships other than British will require a ship’s warrant 
in order to obtain port and other facilities under 
British control. Ship’s warrants will not be given 
to any ship unless the owner or time-charterer has 
made with the Ministry of Shipping a satisfactory 
arrangement in respect of all the vessels under his 
control. It is pointed out therefore that those 
in control of non-British shipping should now satisfy 
the Ministry that they propose to render com- 
mensurate service to his Majesty’s Government and 
to refrain from carrying on trade which would be 
injurious to the Allied war effort. 


Industrial Welfare 


On Monday, August 12th, a week’s course of 
lectures on industrial welfare and personnel, which 
has been arranged by the Industrial Welfare Society, 
was opened at the Birmingham Chamber of Com- 
merce. Tlie course was inaugurated in London, and 
it is to be followed by similar courses at Sheffield, 
Glasgow, and Manchester. About eighty representa- 
tives of varied industries were present at the first 
lecture, when Mr. Robert R. Hyde, the Director of 
the Society, took as his subject ‘‘ The History and 
Development of Industrial Legislation and Voluntary 
Enterprise in Welfare Work.” Mr. Hyde said that 
ever since the industrial system began there had been 
pioneers who had been anxious to make industrial 
conditions happier and worthier, and those who looked 
to the value and worth of the human being in industry. 
Present-day ideas, he said, often had their origin in 
the work of such pioneer workers. There were, for 
instance, holidays with pay in 1870, works magazines 
in 1885, and a works committee on the Clyde in 1881, 
and all credit should be given to these early pioneers. 
It was significant that in industry to-day there were 
tens of hundreds of people—doctors, welfare workers, 
canteen managers, and labour officers—who were 
criticising and scrutinising the machinery of industry 
from within, not so much from the point of view of 
production, but of the well-being of the workpeople. 
In closing his lecture, Mr. Hyde stressed the import- 
ance of an increasing recognition of the fact that what 
mattered most was not so much the efficiency of the 
machine, but the efficiency, health, and contentment 
behind it. That, he thought, was what industry was 
beginning to recognise. During the lectures held 
throughout the week some of the subjects discussed 
were health, safety, working conditions, industrial 
law, hours and emergency hours of work, co-operative 
activities, and the important factor of fitting the 
worker to the job. Such questions, the Society 
holds, are already stirring industry, and are likely 
to become increasingly important in the future. 


Control of Aluminium and Silicon 


In connection with the Control of Aluminium 
(No. 5) Order, 1940, No. 1449, which came into force 
on Wednesday last, August 14th, it is announced 
that the control of aluminium has now passed from 
the Ministry of Supply to the Ministry of Aircraft 
Production. That Ministry will also be responsible 
for the control of bauxite and cryolite, the ores of 
aluminium. Correspondence on these matters should 
be directed to the Aluminium Control, Southam 





Road, Banbury. The new Order for the control of 
aluminium repeats the main provisions of the existing 
Order, subject to certain alterations. In particular, 
a licence is required for the treatment, use, or con- 
sumption of aluminium scrap, and aluminium alloy 
scrap, save for the purpose of converting it into 
ingots. It should be further noted that the grinding 
of foil serap to produce powder, and the destructive 
use of aluminium scrap for steel deoxidation or the 
manufacture of aluminium bronze, are now subject 
to licence. The cleaning, crushing, bulking, and 
sorting of scrap in the course of collection and 
merchanting continue to be exempt from licence. 
All acquisitions of aluminium and aluminium alloy, 
and all disposals of aluminium and aluminium alloy 
must be effected under licence. Licences will not 
be granted to anybody to acquire or dispose of 
aluminium or aluminium alloy simply for the purpose 
of dealing in it. Further information can be obtained 
from the Ministry of Aircraft Production at the 
address given above. The Ministry also announces 
that it is responsible for the ores of aluminium bauxite 
and eryolite, and for silicon metal. The Control of 
Silicon (No. 1) Order, 1940, No. 1452, which came 
into force on Wednesday, August 14th, provides that 
silicon metal—that is, material containing not less 
than 97 per cent. of silicon—shall not be bought, 
sold, or used except under licence. All inquiries 
regarding this matter should be addressed to the 
Ministry of Aircraft Production, Silicon Control, 
Southam Road, Banbury. Copies of these new 
Orders may be obtained either from the Stationery 
Office or through any bookseller. 


The Registration of Skilled Workers 


In a leading article we deal with the provisions of 
the Industrial Registration Order issued by the 
Minister of Labour and National Service on Wednes- 
day, August 7th, for the purpose of providing a 
nominal register of all men engaged in certain skilled 
operations who are not known to be wholly engaged 
on Government work. Such work is defined for the 
purpose of the Order as the production, repair, or 
maintenance of any article required for use by any 
Department of the Crown in the United Kingdom or 
overseas, or any instrument or material required for 
such production, repair, or maintenance, whether the 
work is being performed under direct contract with 
the Department or under a sub-contract. The under- 
takings which are excepted under the Order are those 
engaged in shipbuilding or ship repairing, iron and 
steel manufacture, and non-ferrous metal manu- 
facture, while other exemptions are the main line 
railway companies and the London Passenger Trans- 
port Board. The ground for excluding, in the first 
instance at least, the manufacture of iron and steel 
and the manufacture of non-ferrous metals, is that 
these industries under Government control are making 
raw material for engineering production of many 
different kinds. Some of it may be production for 
the Government, while some of it is for some other 
purpose, which, though not Government work, is 
recognised as of national importance. As regards ship- 
building and ship repairing, this is an industry now 
wholly under Government control. The shipbuilding 
occupations as such are excluded from the Order, and 
for the present at least it is reasonable to exclude 
men of engineering occupations engaged in ship- 
building. The railway engineering workshops, it is 
pointed out, are a few relatively large establishments, 
in respect of which special arrangements are in train 
to secure that the labour force available is either used 
there to the fullest extent or is released for work else- 
where. If for any reason it appears to be desirable to 
apply the machinery of the Industrial Registration 
Order to any of the excepted undertakings, that will 
be done later on. 


The War Effort of the Railways 


A STATEMENT issued by the Government covering six 
months of railway operation this year shows that the 
gross receipts of British railways have been increased 
by over £20,000,000. Before May black-out diffi- 
culties had to be met, and in the early part of the year 
there were extremely wintry conditions. Increased 
work has been thrown on the railways by the growth 
in armament and industrial production, and the war- 
time movement of raw materials needed for the pro- 
duction of munitions and manufactured goods. These 
heavily increased goods services have been main- 
tained during periods of exceptional passenger 
activity caused by the invasion of Belgium and 
Holland, with the corresponding movement of troops 
and supplies, the evacuation of the British Expedi- 
tionary Force from France, the evacuation of school- 
children from defence areas to areas of greater safety, 
and the exodus from the coastal areas following the 
establishment of the defence areas. Heavy coal 
traffic has been necessitated by the desire to build up 
a winter reserve of coal in all parts of the country and 





the carrying of coal which was in peace times trans- 
ferred by coastwise shipping. Heavy coal traffic 
figures in the timetables of all the main line com- 
panies, and the L.N.E.R. alone is now running no 
fewer than 189 coal trains per week to London, carry- 
ing approximately 100,000 tons of fuel. With this 
increased traffic a high standard of punctuality has 
been maintained. In a recent week the L.M.S.R. 
ran 42,913 passenger trains, of which 39,804, or 93 per 
cent., were on time. At Liverpool Street the 
L.N.E.R. suburban trains were 73 per cent. on time, 
and of the remainder, few were more than 2 min. 
late. On the Southern Railway, the long-distance 
steam trains were on the average 2? min. late, long- 
distance electric trains 14 min. late; while other 
electric trains arriving at the principal London 
stations were only 0-04 min. late. This remarkably 
efficient service of the railways has only been made 
possible by the whole-hearted co-operation of the 
staff, of which over 45,000 are now serving with the 
Forces. Of those remaining, many have volunteered 
for air raid precautions work, special patrols, and the 
service of the Home Guard in protecting vulnerable 
sections on the lines. 


New Pier at New York 


Wirx the recent departure from New York of 
the liner ‘“‘ Panama,’’ which, together with the sister 
ships ‘“ Ancon” and ‘“ Cristobal,’’ maintains the 
Panama Line’s service from New York to Haiti 
and the Canal Zone, regular weekly sailings have 
been started from the company’s new pier No. 64, 
which has been built at the foot of West Twenty- 
fourth Street. This structure has cost about 1,335,000 
dollars, and was built by the Works Projects Adminis- 
tration of the City of New York for the use of the 
Panama Line, owned by the Panama Rail Road 
Company. Prior to the new pier coming into use, its 
services were run from the adjoining pier No. 65. 
The new pier, which has recently come into full service, 
was officially opened on May .12th by the former 
United States Secretary of War, Mr. Harry H. 
Woodring, and the Mayor of New York, Mr. La 
Guardia. It incorporates new features of design, 
and is a steel structure with coloured brick facings. 
Special attention has been paid to the fireproofing 
of the buildings. The pier has a length of 510ft. 
and a width of 100ft. There is a total floor space of 
approximately 135,000 square feet, with twice the 
cargo space which was available on the old pier. 
Features of the design include portable cranes, 
baggage chutes, and cargo: conveyors, all of which 
are electrically operated, and can be controlled by a 
loudspeaker system. The two stories are connected 
by chutes and conveyors, and on the second floor 
excellent provision has been made for passengers 
by the construction of artistically finished waiting 
rooms and lounges. 


The Need for Export Trade 


In a broadcast address on Tuesday evening, Mr. 
Harcourt Johnstone, the Secretary of the Department 
of Overseas Trade, spoke to workers and employers 
who are engaged in the manufacture or sale of goods 
for export, and stressed the vital importance of our 
export trade. The progress which has now been 
made in the supply of munitions and army equip- 
ment has made it possible for the Government to give 
renewed attention to the expansion of our export 
trade. It is understood that the allocations of raw 
materials needed for the manufacture of export goods 
has now been fully restored, and the work of develop- 
ing the trade is being pressed forward by over 270 
export groups under the direction of the Export 
Council. In his address, Mr. Johnstone assured his 
listeners that export trade was the mainstay on which 
we had to rely for victory. He said that the slogan 
for our workshops ought to be, “‘ If you are working 
for export, you are working for victory.” That is 
a message to the workers from the Minister of Labour, 
Mr. Ernest Bevin, which is being prepared in poster 
form by the Export Council for display in factories 
and workshops. Although work on munitions and 
service in the Defence Forces are necessary and 
essential, export work is equally important, as every 
export strengthens our financial resources. Each 
type of manufacture is of importance to the country 
in proportion as it helps to produce currency for us 
in the countries from which we have to buy our 
essential supplies. In concluding his address, Mr. 
Johnstone said that no man or woman engaged in 
export work need feel that they were failing the 
country. They were, he said, well in the firing line 
and serving their country to the full. In this connec- 
tion, it is satisfactory to record that our exports to 
North and South America in June had maintained 
the level which was reached before the collapse of 
France. The United Kingdom Commercial Corpora- 
tion has completed an effective organisation for the 
promotion of British trade in the Balkan countries 
and in Turkey. 
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The Delaware Aqueduct, New York 


No. I 


re City of New York, since the first half of 
1937, has been actively engaged on a great 
engineering undertaking that will ultimately 
increase the metropolitan water supply by quite 
700,000,000 gallons per day. We refer to what is 
officially known as the Delaware project. 

The immediate objective is to furnish the city 
with 100,000,000 gallons daily of new and addi- 
tional water from a section of the Catskill Mountains 
heretofore not drawn upon for that purpose ; and 
the next phase of the initial development will be 
the tapping of an adjacent watershed in the same 
remote region which is confidently counted upon 
to contribute a further supply of 70,000,000 gallons 
every twenty-four hours. The second stage of the 
project is to consist of the creation of a reservoir 
on the East Branch of the Delaware River, which 
will make available a daily supply of 370,000,000 
gallons of new and additional water, also from the 
slopes of the Catskills. The third stage of the 
project will require the building of reservoirs on the 
Little Delaware River, the Beaver Kill, and 
Willowemoce Creek, all in the Catskills, by which 
an added volume of 160,000,000 gallons daily may 
be obtained, bringing the total supply from the 
region mentioned up to 700,000,000 gallons each 
twenty-four hours. The programme of develop- 
ment will be brought progressively to fulfilment 
and, as far as practicable, somewhat in advance of 
demands. 

Consumption of the City of New York during 
1938 exceeded the estimated dependable yield of 
all available resources by 9,000,000 gallons daily, 
and the data for the first five months of 1939 
revealed that the daily consumption was about 
25,000,000 gallons greater than was the case during 
the same months of 1938. The resources of the 
developed Catskill and Croton watersheds, muni- 
cipally owned wells, and privately operated indus- 
trial wells in or close to the city, and the total 
volume of water so obtained from underground, 
probably have a combined output of 112,000,000 
gallons daily. But the underground sources are 
dependent upon normal rainfall to maintain 
replacement storage, and there is a risk of over- 
draft and the consequent impairment of the 
quality of the water taken from the wells. This 
fact, in part, explains why the Board of Water 
Supply is doing its utmost to advance work on the 
Delaware project. 

The Delaware project was approved by the 
municipal authorities of the City of New York 
in January of 1928, but work on the undertaking 
was delayed until 1937, after the Supreme Court 
of the United States, through a Special Master 
appointed by it, had disposed of the conflicting 
claims of the neighbouring states of Pennsylvania 
and New Jersey through which or along whose 
borders the Delaware River flows. 

The Delaware project as at present autho- 
rised embraces, amongst other features, three 
reservoirs, with gate chambers and _ control 
works. The key reservoir is to be created on 
Rondout Creek by the building of the Merriman 
dam. The second reservoir will be formed nearby 
on the Neversink River, and its impounded waters 
will reach the Rondout reservoir through a gradient 
tunnel driven in the rock fora distance of 2-8 miles. 
These two reservoirs are included in the first stage 
of the great undertaking, and are counted upon to 
deliver into the Delaware aqueduct daily a total 
of 170,000,000 gallons of mountain water. The 
third reservoir will be on the East Branch of the 
Delaware River, and the tributary watershed is 
expected to supply enough water to send into the 
Rondout reservoir, through a rock-driven gradient 
tunnel 26-5 miles long, a daily volume of 
370,000,000 gallons, the total twenty-four-hour 
flow from the three reservoirs amounting to 
540,000,000 gallons. The development of the East 
Branch watershed constitutes the second stage of 
the project, and construction work on it will not 
be started until after the Rondout reservoir is 
finished and the Neversink reservoir and its tunnel 
are well forward. Water from the control basin 
of the Rondout reservoir will reach the City of 
New York through a succession of interconnected 
pressure tunnels that will have their southernmost 
outlet at Hill View reservoir, just outside the 
northernmost limits of the municipality. Between 
the Rondout reservoir and the Hill View reservoir 
the water will travel a total distance of 85-45 
miles, and the inverts of the several tunnels will 





pierce the rock at depths ranging from a minimum 
of 313ft. to a maximum of 1550-8ft. below the 
original surface of the ground. 

At the beginning of April of this year 96-7 per 
cent. of the total of 19,307 linear feet of shaft 
sinking had been done, and 17,614 linear feet had 
been lined with concrete. On the same date, of 
the total of 451,200 linear feet of tunnel excavation, 
262,873 linear feet, or 58-3 per cent. of that work, 
had been done. Also, concreting of the tunnel 
sections was 5-2 per cent. placed for the invert and 
1-3 per cent. for the side walls and arch. All con- 
tracts for the sinking of the shafts for the Delaware 
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staggered line, the Delaware aqueduct, 19-5ft. in 
finished diameter, will extend from the Kensico 
reservoir to the Hill View reservoir, tracing a 
course about 13-6 miles in length. By-pass 
sections of aqueduct, 2-4 miles in length at the 
West Branch reservoir and 2-3 miles in length at 
the Kensico reservoir, are integral parts of the 
Delaware aqueduct, but they will not be used under 
normal operating conditions. 

The purpose of directing the 44-6-mile section 
of the tunnel from the Rondout reservoir to the 
West Branch reservoir is to make it possible to 
deliver into the Delaware aqueduct 100,000,000 
gallons of water from the higher levels of the 
Croton watershed and so to transmit it to the 
Kensico reservoir and thence to the Hill View 
reservoir, where full advantage can be taken of 
the 295ft. elevation of the flow line of that 
important control basin that delivers water into 
city tunnels Nos. 1 and 2. The flow line of the 
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aqueduct have included the driving at the base of 
each shaft of 200ft. of stub tunnel in each direction 
to provide initial working spaces for the succeeding 
tunnel contractors. The finished diameters of the 
shafts—usually below the risers—range from 14ft. 
to 19-5ft., depending upon the purpose assigned 
each shaft in the aqueduct. The drainage shafts 
are approximately elliptical, with major axes 
from 26ft. 4in. to 32ft. 2in., and minor axes from 
22ft. to 23ft. 4in. The diameters of the three main 
tunnels increase, respectively, as the Delaware 
aqueduct extends southward to its outlet. From 
the Rondout reservoir to the West Branch reser- 
voir, a distance of 44-6 miles, the tunnel traces a 
virtually straight line from north-west to south- 
east, and throughout that distance the prescribed 
finished diameter is 13-5ft. From the West 
Branch reservoir, a connecting tunnel 15ft. in 
finished diameter and about 22-3 miles in length, 
will continue southward along a less direct line to 
Kensico reservoir, a storage basin of the Catskill 
water system; and, again, by a somewhat 





Hill View reservoir is 160ft. higher than that of 
the two Croton aqueducts, and the reservoirs 
can deliver by gravity water to sections of the 
city that cannot be similarly supplied by those 
aqueducts, and the new arrangement will obviate 
the pumping costs now entailed in distributing 
Croton water to the higher levels of the 
municipality. 

The line of the Delaware aqueduct, between 
the Rondout reservoir and the West Branch 
reservoir, at shaft No. 4, underruns the Catskill 
aqueduct, where the latter mounts the slope of 
the Wallkill Valley. The new aqueduct will do 
this at an elevation of about 900ft. beneath the 
Catskill aqueduct. The purpose is to make a 
connection between the Delaware aqueduct and 
the Catskill aqueduct and the Wallkill blow-off 
of that aqueduct through shaft No. 4. Such an 
interconnection would have a number of advan- 
tages in case of an emergency. 

The thirty-one shafts already sunk or in process 
of sinking for the Delaware aqueduct have been 
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situated where they could best promote tunnel|in honour of the late Thaddeus Merriman— 
formerly known as the Lackawack dam—which 
will impound the waters of Rondout Creek and 
The contract 
for this work was awarded on August 16th, 1939, 


driving or serve in the operation of the tunnels 
when finished. The situations of the various 
upon 
an accompanying plan and profile of the 


shafts are indicated by numerals 
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create the Rondout reservoir. 





SINKING EXPLORATORY CAISSONS FOR MERRIMAN DAM 


Delaware project. Originally, the distances 
between adjacent shafts varied from 2 to 8 miles ; 
but the years of delay in beginning work on the 
undertaking necessitated limiting the maximum 
distance to 5 miles, so that tunnel driving could 
be taken in hand at more points in order to do 
the driving at more headings and save time on 
the job as a whole. 

Between the Rondout reservoir and the Wallkill 
River the Delaware aqueduct has a length of 
14 miles and must pass beneath the Shawangunk 
Mountains. As originally planned, shafts Nos. 1, 
2, and 3 were to afford the necessary points of 
attack, and that section of tunnel was expected 
to take longest to drive. To shorten the time 
needed, shaft No. 2A was decided upon, and it 
has been sunk from a valley well up on the westerly 
slope of the range in question. The shaft has a 
depth of 1550-8ft., and is the deepest one through- 
out the line of the Delaware aqueduct. 

From the Rondout reservoir to the West Branch 
reservoir the line of the Delaware aqueduct for 
most of that interval is laid in what is known as 
the Hudson River formation, which consists of 
shales, slates, and sandstones, with some inter- 
bedded limestone and intrusions of minor import- 
ance. East of the Hudson River this tunnel 
enters the Highlands gneiss formation. The 
West Branch—Kensico tunnel will penetrate the 
Highlands gneiss formation for about one-quarter 
of its length, and thereafter southward it will 
be driven through Fordham gneiss, Inwood 
limestone, and Manhattan schist. The Kensico 
by-pass and the Kensico—Hill View tunnel will 
go through a similar formation, but near its 
southerly end the latter tunnel will penetrate 
Yonkers granite. Shafts 17 and 18, which have 
depths of 1020ft. and 1024ft., respectively, have 


to Mason and Hanger Company, Inc., in the 
estimated amount of 15,486,150 dollars. That 
company will carry to completion plans that were 
shown to be sound by advance operations, under 
a separate contract, that entailed the sinking of 





caisson face, which will lock succeeding caissons 
to one another. 

As in the case of the Quabbin dam, the construc- 
tion of a cut-off wall consisting of a number of 
interconnected concrete caissons was considered 
the best way to build the required wall in a very 
deep overburden of pervious soils, and with the 
least amount of associate excavating to get the 
cut-off “wall down to the required depth. In 
s nking the two exploratory caissons, work on them 
started at the bottom of an open cut that averaged 
about 20ft. in depth, had a base width of 80ft., 
and a bottom length of about 200ft. The side walls 
of the excavation were on a slope of 1 : 1-5. 

Each caisson was provided with two circular 
4ft. muck shafts, and one rectangular man shaft, 
4ft. by 6-5ft., with one end semi-circular. Offset 
from and accessible to the man shaft, 14ft. above 
the shoe, there was a pump room approximately 
9ft. by 10ft. in plan and 8ft. high. The working 
chamber, starting at the cutting edge for the full 
area of the caisson, was constructed with sloping 
sides that extended from the shoe up to the outer 
perimeter of the muck shafts, the latter starting 
8ft. above the cutting edge. The cutting edges 
were suitably armoured with lin. plating and 
backed with other steel structural members to 
meet any ground conditions likely to be encoun- 
tered in getting down to rock. Details are shown 
by an accompanying drawing. 

The sinking of the first caisson started during 
the latter part of September of 1937, when the 
concrete in the walls of the caisson had reached a 
height of 19-5ft. above the cutting edge. The 
cutting edge had been erected on a wooden mat, 
placed in the bottom of the open cut, to maintain 
the caisson in a true and level position during the 
initial pouring of the surmounting concrete struc- 
ture, and that platform was withdrawn just before 
the caisson started downward. Excavation from 
within the working chamber was done by hand, and 
the spoil was raised in 15 cubic foot capacity buckets 
through the muck shafts by an electrically operated 
hoist with a timber head frame situated on top of 
the caisson. The excavated materials were dumped 
by chute to the trench outside the caisson where 
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they were picked up by a crane fitted with a clam- 
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central cut-off wall anchored to the underlying 
rock. The two exploratory caissons were sunk to 
a maximum depth of 180ft. to bed rock and 
anchored 20ft. deeper into the supporting rock 
formation. Those two caissons were sunk precisely 





been carried down that deep in order to reach 
Pavin 60. 
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sound rock at a safe depth beneath a zone of 
decayed and disintegrated rock that is known 
to exist beneath the Kensico reservoir. 

The key feature of the present work on the 
Delaware aqueduct is the Merriman dam, named 





— Caisson 


MERRIMAN DAM 


of the unit caissons of which the present contract 
calls for the sinking of eighteen more. 
the two caissons already in place is 38ft. long and 
15ft. wide, and at each end of each caisson there 
is a vertical keyway, set back 1-5ft. from the 
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BOTTOM SEALS 


shell bucket and loaded into dump trucks for 
hauling away to the spoil banks. Water encoun- 
tered was cared for by bailing and the use of an 
air lift. After the first caisson had been sunk to 
a depth of 14-6ft. below the bottom of the open-cut 
trench, then the excavation for the second caisson 
was taken in hand. 

The excavation schedule was then alternated 
between the two caissons and concrete was placed 
on one caisson to extend its height, while the other 
caisson was in the process of sinking. Above the 
35ft. height, each stage of concreting consisted of 
two pours of 15-5ft. each, or a total addition of 
3lft. between the sinking periods. The only 
exception in the procedure was for the last lift of 
21ft., which brought the height of the first caisson 
to a total of 180ft. 

Generally speaking, the caissons while under free 
air had sufficient weight readily to overcome skin 
friction and the cutting edge acted as a true cutting 
edge, penetrating the material ahead of the exca- 
vation. In especially hard ground, however, which 
contained numerous boulders, a caisson had a 
tendency to hang up, even with the excavation 
extending below the cutting edge, and when that 





occurred, the contractor resorted to the use of a 
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4ft. outside the caisson and below the cutting edge, 
and the resultant jar served to loosen the caisson 
and to cause it to drop. When the caisson was 
under air pressure, it frequently became neces- 
sary to drop the caisson by reducing the air pres- 
sure by blowing. At no time did any serious check 
in sinking occur when putting down either of the 
caissons. ‘ 

The Merriman dam will have a crest length of 
approximately 2500ft. and a maximum height 
above the original surface of the ground at the 
dam site of about 200ft. It is to be constructed of 
earth compacted by rolling. The surfaces of the 
slopes of the dam are to be covered in part with 
heavy protective blankets of stone, which, on the 
downstream side of the dam, will be covered with 
earth and top soil and then grassed. A road with 
a gravel pavement will cross the top of the 
dam. It is estimated that the completed dam 
will contain in the rolled embankment 5,600,000 
cubic yards of earth, and that there will be 
1,250,000 cubic yards of refilling and embank- 
ing, 1,000,000 cubic yards of rock embankment, 
and about 170,000 cubic yards of surface 
dressing and grassing. The earth excavation in 
the open cut will be about 1,200,000 cubic 
yards, and the rock excavation in the open cut 
will be approximately 410,000 cubic yards. Rock 
excavation in the caissons will be 3500 cubic yards, 
and the preparation of rock surfaces will amount 
to 5500 cubic yards. The concrete masonry in the 
open cut will be about 145,000 cubic yards, and 
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concrete masonry placed under air pressure will 
be 10,000 cubic yards. The upstream toe of the 
dam to a maximum height of about 50ft., now 
finished, is to serve as a cofferdam for the diversion 
of the flow of Rondout creek into the recently com- 
pleted diversion tunnel. That tunnel, which is 
circular in cross section, has a diameter of 30ft. 
and a length of 2445ft., and has been driven 
throughout in rock. The tunnel section is modified 
for 150ft. at the outlet portal to ease the discharge 
back into the course of the creek below the dam 
site. The diversion tunnel has been designed to 
carry a creek flow of about 20,000 cubic feet per 
second. Eventually, the diversion tunnel will 
connect with an inclined tunnel spillway, and 
when no longer needed for its primary purpose, 
the diversion tunnel will be blocked with a great 
plug of cement just upstream of its junction with 
the spillway tunnel, and it will also be sealed at its 
intake portal after it has served its original purpose. 

The contract for the building of the Merriman 
dam also includes an effluent chamber and appur- 
tenant equipment, means for the chlorination of 
all water passing from the reservoir into the 
aqueduct, the sinking of shaft No. 1, and the driving 
of 2500ft. of 15ft. and 5900ft. of 13-5ft. tunnel. 
Shaft No. 1 will have an approximate depth of 
980ft., and will be lined with concrete. The 
portion of the Rondout and West Branch tunnel, 
extending south-easterly from shaft No. 1, will 
be circular in cross section and have an internal 
diameter of 13-5ft. within the concrete lining. 

(To be continued) 








Gear Tooth Deflection and Profile 
Modification 


By H. WALKER, Ph.D. (Eng.), A.M.I.A.E.* 


= two previous articles under the above 
heading, by the present author, a method was 
derived for determining the modification to 
involute spur gear profiles to compensate for tooth 
deflections in gears subjected to heavy working 
loads. A chart of modification factors was given, 
whereby it was possible to obtain the magnitude 
of the required modification to the profiles, on 
gears of B.S.I. form with 20 deg. pressure angle. 
The chart was plotted directly from test results on 
gears having the above tooth form. The majority 
of gears are nowadays made in conformity with the 
British Standard Specification, but, on the other 
hand, gears of other pressure angles and tooth 
depths are frequently used, and variations are also 
frequently made in the formation of the curve 
joining the flanks of adjacent teeth at the roots. 
For a full treatment of the subject of profile 
modification it is consequently considered desirable 
to be able to determine the profile modification for 
a gear of any given proportions, and the purpose 
of the present article is to put forward a method 
of doing this. In addition, the article also includes 
some notes on the effect of manufacturing errors on 
dynamic tooth loads. 

Before proceeding to these subjects it is desirable 
to correct an error which has been pointed out to 
the writer and which occurred on page 435 of the 
second article of this series. The formula (]) on 


that page should read :— 
30 W 5 En 3W5 
. :. oe 


In the example which was given on page 436 the 
figure 3 is again incorrectly used in place of 30. 
The results obtained in the example are, however, 
quite correct, since the correct formula was used 
in making the calculations. 

As a further appendix to the previous article the 
graph Fig. 1 shows test results on gears of British 
standard tooth form, 20 deg. pressure angle, from 
which it is possible to ascertain the tooth deflection 
at any point on the profile of a gear having any 
number of teeth, with the above tooth form. 





Deflection= 


DERIVATION OF MODIFICATION FACTOR FOR THE 
GENERAL CASE 


It is required to be able to determine for any 
combination of gears and tooth forms the deflec- 
tions of a pair of mating teeth when in contact at a 
point on the line of action distant one base pitch 
from the commencement of contact. Owing to the 
complication of the numerous factors which control 
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the total deflection caused by bending, shear, 
compression, and surface deformation, it would be 
wellnigh impossible to calculate with any degree 
of simplicity the magnitude of these deflections, 
and consequently an empirical formula has been 
evolved having a mathematical basis approximating 
to the required conditions, the constants in the 
formula being determined from the test data. 
Referring to Fig. 2 A, a tooth ¢ on the lower gear 
is in contact with a tooth T on the upper gear, at 


zontal force P sec % cos «, causing bending, and a 
vertical force P sec sin «, causing crushing. If 
a parabola having its vertex at O be drawn to 
touch the profiles at some points M and N, this will 
represent a cantilever of uniform strength, in 
respect to bending stresses, for unit face width of 
the gear, and the section M N is the weakest section 
of the tooth. The lengths a and d, and the corre- 
sponding lengths a, and d, for the mating tooth 
are governed by those factors which influence the 
magnitude of the deflection, i.e., the length a 
depends on the distance of the point of application 
of the load from the base of the tooth, and the 
length d depends on the pressure angle, on the tooth 
depth and clearance, and on the formation of the 
curve which blends the involute into the root 
circle. If we accept the introduction of the factors 
a and d as providing an approximate means ot 
determining the magnitude of the deflection, it is 
necessary to determine in what form these factors 
will be embodied in the empirical formula. It has 
already been shown that the magnitude of the 
deflection is independent of the pitch, and conse- 
quently it would be expected that the deflection 
would be proportional to some function of the 
ratio a/d. An analogous case is that of a cantilever 
of unit width and of length a and depth d; the 
deflection due to bending is dependent only on the 
load and on a function of the ratio a/d, the 


3 
particular function being (5) . For compression 
and shear deflection it can be shown that the same 
rule holds good, and that the deflection is pro- 
portional to a/d. 

In the case of a gear tooth where the deflection 
is built up from bending, compression, shear, and 
surface deformation, it is found from consideration 
of the test data that the total deflection is directly 
proportional to the ratio a/d. 

The empirical formula for total deflection of the 
two teeth in contact at the point A in Fig. 2 thus 
takes the form 

Cc _K Psec yy cosaa KP sec ¢ cos x a 

E ad’ K d, 
c Ww ) 
ot. = 13 cos at? COS % | ‘ 
where W =load per inch face normal to the involute, 

E=modulus of elasticity, 

K=constant, 

C,=total deflection of both teeth at A 

=tip modification. 


The function i 


a ; 
cos ats cos a, may be referred 
1 
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FIG. 1—RESULTS OF 
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pitch from the commencement of contact. It is 
assumed that the succeeding teeth are not quite in 
action, and the full transmitted load is taken at the 
point A. Denoting the transmitted load per unit 
face tangential to the pitch line by P, and the 
pressure angle by y, then the force on the tooth T 
and the reaction on tooth ¢, normal to the involute, 
will be equal to P sec ys. These conditions of tooth 
loading are shown in detail in diagrams 2 B and 2C 
for the teeth ¢ and T respectively. In diagram 
the normal reaction on the tooth meets the vertical 
centre line at O, and can be resolved into a hori- 





and denoted by the symbol m. Inserting the 
appropriate constant based on the test data, the 
formula becomes 


14Wm 
. ££ 


This formula supersedes, in its general use, the 
formula (1) on page 435 and the chart, Fig. 19 (ante). 

A revised chart of modification factors for all 
combinations of gears having B.S.I. tooth form and 
20 deg. pressure angle, is given in Fig. 3. For other 
forms the modification factor may be determined 
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graphically pom an outline of the tooth profiles. 
The point M in Fig. 2B at which the parabola 
touches the tooth outline is easily determined by 
moving a straight edge, which is kept tangential to 
the root outline of the tooth to such a position that 
NC=CD. In this position the straight edge will 
be tangential to the tooth at the required point M. 

The empirical formula conforms quite closely to 
the results obtained from the deflection tests and 
for comparison purposes examples of a series of 
combinations are given in Table I. From the test 









































TaBLe I. 
No. of teeth in Tip modification* | Tip modifica- 
Pressure tion calcu- 
Driving | Driven | angle. | Driving | Driven | lated from 
gear. gear. gear. gear. empirical 
; formula. 
23 15 20 deg. | 0-00401 | 0-00396 0-00418 
23 18 » | 0-00384|0-00380|  0-00392 
23 23 a 0- 00368 | 0-00361 0- 00368 
23 30 oe 0-00360 | 0-00354 0-00364 
23 50 0- 00347 | 0-00341 0-00354 
23. +| Rack | ,, |0-00327/0-0033 | 0-00335 _ 
Rack Rack a 0- 00290 | 0-00290 0- 00289 
30 30 14} deg. | 0-00403 | 0-00403 0-00410 























* Based on 10,000 Ib. per inch face. 


data two values of the tip modification are 
obtained, one for the pinion and one for the wheel. 
For equal gears they are, of course, alike, and for 
unequal gears they are sufficiently close to each 
other to justify the same value being used for both 
the wheels and pinions. The formula is, of course, 
used in the manner already outlined in the previous 
articles. 


EFFECT OF MANUFACTURING ERRORS ON DYNAMIC 
TootH Loaps 


It is known that gear teeth frequently fail by 
fatigue fracture under a load very considerably less 
than what would be expected from a consideration 
of the static strength of the tooth. Such failures 
are no doubt the combined results of tooth deflec- 
tion and manufacturing errors. The static load 
diagrams of Figs. 6, 7, and 8 (ante), showing the 
loading of an unmodified tooth during its action, 
do, of course, cease to apply when the gears are 
moving at speed. The angular momentum of the 
gears and shafts tends to reduce variations in the 
angular velocity transmission, and both actual 
errors and virtual pitch errors caused by deflection 
in one pair of mating teeth are probably absorbed 
by a deflection in the following pair of teeth, 
causing a considerable increase over and above the 
theoretical load. A good deal, of course, depends 
on the stiffness of the gear mounting and on the 
rigidity of the bearings. It is difficult to assess 
with any probability of correctness the dynamic 


then, a pitch error exists in one tooth, such an 
error would have to be absorbed by elastic deflec- 
tion of that tooth and its mating tooth. Thus, in 
Fig. 4, if the tooth A, which is about to come into 
contact, is in correct pitch, the load (be in 
mind that the teeth are modified) will be picked up 
smoothly from zero at the point P. If, on the other 
hand, a pitch error exists, of a nature which would 
cause overlapping of the profiles at P, the teeth 
A and B must deflect by a total amount, measured 
at P, equal to the pitch error. It is possible, from 
the test data, to determine the load on the teeth A 
and B necessary to cause such deflection. It will 
be noted that this dynamic load caused by the 
pitch error acts at the extreme tip of the wheel 
tooth, and consequently a much greater stress is 
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induced than would be the case if the load were 
applied at a point where maximum stress is 
normally introduced in the pinion of a pair of 
gears, t.e., at the point M on the line of action. 
Moreover, a load applied when the point of contact 
is at the tip of the wheel tooth and the base of the 
pinion tooth, causes a greater surface stress than a 
similar load applied at any other point of contact 
on the line of action. This is due to the fact that 
the relative radius of curvature of the contacting 
teeth is a minimum at this point. Whereas bending 
stress affects the breaking strength of the teeth, 
surface stress controls the rate of wear and 
abrasion of the teeth, and is consequently of con- 
siderable importance. Surface stresses can be 


computed from the Hertz equations for stresses in 





tooth loads caused by the deflection of teeth 


evlindrical surfaces under pressure. According to 
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FIG. 2—DERIVATION OF 


with unmodified profiles. Ifthe gear were perfectly 
manufactured, with the theoretical involutes, there 
would be a definite cycle of angular velocity and 
load variation for every speed of the gears, but the 
nature of this cycle, which in all probability includes 
a period of brief separation of the teeth and subse- 
quent meeting with considerable impact load, is 
difficult to forecast. 

On the other hand, assuming the fulfilment of 
certain running conditions, it is possible to deter- 
mine approximately the dynamic loads caused by 
small manufacturing errors in the teeth. If we 
take the case of a pair of gears with tooth profiles 
fully modified to suit a certain transmitted load, 
running at high speed under that load, then uniform 
angular velocity is transmitted. For the present 
calculations it is assumed that the inertia of the 
gears is such as would prevent any appreciable 





DIAGRAM B DIAGRAM C 


MODIFICATION FACTOR 


the Hertz equations, the maximum stress is pro- 
portional to the square root of the load per unit 
length of contact, and inversely proportional to the 
square root of the radius of curvature of the con- 
tacting surfaces measured in a plane at right angles 
to the line of contact.t In the case of involute 
gears the centre of curvature of the profiles at any 
point on the line of action is at the interference 
point, so that the relative radius of curvature at 
any point on the line of action is equal to 
1, %/("1 +72), 

where 7,=distance from point of contact to inter- 

ference point of pinion, 

7,=distance from point of contact to inter- 
ference point of wheel. 


tf For the present purpose of comparative figures, the practical 
modifications suggested by Merritt (THe ENGINEER, July 22nd, 
1938) and introduced by making the load capacity proportional 





The maximum surface stress in the case of 
accurate gears with modified profiles would occur 
at a point on the line of action distant one base 
pitch from the point where the line of action meets 


the outside circumference of the pinion. The 
relative radius of curvature is, however, a minimum 
at the point where the flank of the pinion tooth first 
comes into contact with the tip of the wheel tooth 
(corresponding to point P in Fig. 2), so that the 
dynamic load due to the pitch errors which occurs 
at P causes surface stresses considerably in excess 
of the theoretical surface stresses in accurate gears. 
An actual example will serve best to illustrate the 
comparative stresses. Taking nickel-chromium 
case-hardened gears with a ratio of 18/44 and a 
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pitch of 4 D.P., they would in practice be subjected 
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FiG. 3—CHART OF MODIFICATION FACTORS 


to approximate loads per inch face varying from 
1500 Ib. for fully continuous rating, to 3000 lb. 
for intermittent high duty rating. Table II 


TasBLe II.—Dynamic Loads and Stresses Caused by Manufactur- 
ing Errors. 


18/44 teeth. 4D.P. 20 deg. mage angle. 

Load per inch face, in Ib. 1,500 ... 2,250 3,000 
Theoretical bending stress in 

pinion tooth, lb. per —— 

inch. - 9,200 ... 13,800 ... 18,400 
Theoretical surface ‘stress . 10,000 . 12,250 . 14,140 
Theoretical bending stress in 

wheel tooth, lb. per — 

inch .- 8,800 ... 13,200 ... 17,600 
Dynamic load caused by « error 

of 0-0005in. a 967 lb. 


Bending stress corresponding 





to above (in wheel tooth) . 
Surface stress —— a to 


above .. 15,300 
Dynamic load caused by error 
of 0-00lin : - 1,934 Ib. 


Bending stress corresponding 
to above (in wheel tooth) .. 
Surface stress corresponding to 


WENO cc ee ee aca. one! 
18/44 teeth. 8 D.P. 20 deg. pressure out 

Load in Ib. per inch face... 76a... -5,02 1,500 
Theoretical bending stress in 

pinion tooth, Ib. per ee 

IMO... << 9,230 ... 13,880 ... 18,500 
Theoretical bending stress in ; 

wheel tooth, Ib. per a 

inch ite 8,840 - 13,280 - 17,700 
Theoretical surface stress . 10,000 . 12,250 . 14,140 
Dynamic load caused by error 

of 0-0005in. 967 Ib. 


Bending stress corresponding 
to above (in wheel tooth) .. 
Surface stress ene to 


above . 21,600 
Dynamic load caused by error 
“of 0-00lin. 2 1,934 Ib. 


Bending stress correspondin, 
to above (in wheel tooth) .. 
Surface stress ere cg to 
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g 
. 42,000 Ib. per square inch 


30,500 
shows, over the shows range of loads, the theoretical 
static stresses compared with the dynamic stresses 



























10,500 Ib. per square inch 


21,000 Ib. per square inch 


21,000 Ib. per square inch 


Fic. 4 


caused by pitch errors. The static bending stress is 
calculated on the basis of the full transmitted load 
acting at the point M (Fig. 4) on the pinion tooth, 








change in angular velocity from taking place. If, 


to the relative radius of curvature raised to the power of 0-8, 
is not used. 


and the dynamic bending stress on the basis of the 
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dynamic load acting at the point P on the wheel 
tooth. The figures for surface stresses are relative 
only, actual stresses being of little significance in 
practice, apart from purposes of comparison. They 
are based on the proportionality of surface stress to 
the square root of the load per inch face and on 
inverse proportionality to the square root of the 
relative radius of curvature at the point of contact. 
Similar figures are also given for gears of 8 D.P. 
and loads of 750 Ib., 1125 lb., and 1500 Ib. per inch 
face. The figures confirm what is frequently found 
in practice; it has been noted that heavy duty 
gears are remarkably sensitive to pitch or form 
errors in the vicinity of the tip of the wheel tooth 
and the base of the pinion tooth, and tooth 
abrasion frequently occurs at these positions ; 
this would be expected from the analysis. 

Another noticeable inference is the remarkable 
increase in stress due to manufacturing errors in 
the teeth, particularly on small pitches, where the 
error has a greater comparative effect. These 
errors may take the form of either pitch errors or 
profile errors, and the figures of 0-0005in. and 
0-00lin. on which the calculations are based repre- 
sent the total error in wheel and pinion, so that 
errors of this magnitude can easily occur in practice. 
On the other hand, of course, the nature of the 
errors in wheel and pinion may be such as would 
tend to cancel each other out. In the case of the 
8 D.P. gears the bending stress due to an error of 
0-00lin. varies according to the transmitted load 
from about 2} to 44 times the theoretical stress in 
accurate gears with correctly modified profiles, and 
the surface stress varies from 2 to 3 times the 
theoretical surface stress. The stresses induced by 
small pitch errors, together with the stresses caused 
by deflection of unmodified teeth, appear to explain 
why in practice rigidly mounted gears running at 
high speed frequently fail when transmitting only 
a very small fraction of the static breaking load. 

A further inference would appear to be that 
flexibility of the teeth is an advantage in reducing 
the dynamic tooth loads. Practical results have 
shown that if the running clearance dimension at 
the root of the tooth is increased, thus increasing 
the tooth depth, and if the flanks of adjacent teeth 
are joined by an almost semi-circular curve, greater 
loads can be transmitted without fracture, in spite 
of the weaker tooth formation. This has been 
attributed to the fact that a larger radius at the 
root of the tooth avoids the stress concentration 
which occurs when the radius is small. Although 
this is no doubt true, it would also appear that the 
increased depth of tooth gives greater flexibility 
and thereby makes the effect of small pitch errors 
less noticeable. 








AMERICAN IRON AND STEEL Scrap.—Domestic stocks of 
iron and steel scrap at consumers’ and suppliers’ plants and 
in transit at the end of March, 1940, approximated 
6,669,000 gross tons, a 9 per cent. decline from the 7,302,000 
tons reported at the end of December, 1939, according to a 
statement released by the Bureau of Mines, United States 
Department of the Interior. Included in the total of 


6,669,000 tons are 2,380,000 tons on hand and in transit to 
suppliers’ yards and an estimated 4,289,000 tons of 
purchased and home scrap on hand and in transit to con- 
sumers’ plants, compared with 2,560,688 tons and 4,741,000 
tons, respectively, on December 31st. 





Institution of Naval Architects 





DENNY LIBRARY AND MEMORIAL 


In the annual report of the Institution of Naval 
Architects for 1938, it was récorded that the 
Council had decided to commemorate the memory 
of the late Sir Archibald Denny, Bt., LL.D., Hon. 
Vice-President, by naming after him the principal 
room in the new home of the Institution at No. 10, 
Upper Belgrave Street, London, 8.W.1. Assisted 
by a generous contribution by Lady Margaret Denny, 
the Council decided to put in hand the necessary work. 
That work has recently been completed, and in a 
room alongside the Library, a bronze bust of Sir 
Archibald, executed by the well-known sculptor, 
Mr. L. S. Merrifield, has been unveiled. Owing to the 
war, it was decided by the Council that no official 
opening ceremony should take place. In the accom- 
panying engravings we show views of the library and 
the memorial. The library, it will be noted, has been 
furnished tastefully with oak bookcases fitted with 
glass doors. Convenient reading tables and chairs 
have been provided, and a modern system of lighting 
has been installed. Adjacent to the library there is 
a comfortable room for writing and reading. From 
the illustration of the Denny Memorial we give, it 
will be seen that the bust of Sir Archibald is sur- 
mounted by a symbolic figure holding a ship in each 
hand, which represents the development which has 
taken place in the art and science of shipbuilding, 
from the three-masted sailing vessel to the modern 
steamer. 

There are now more than 4000 books in the library, 
which deal in the main with naval architecture and 
marine engineering, naval warfare, and the develop- 
ment of the mercantile marine. Other books include 
those of a biographical and historical nature, as 
well as the ‘“‘ Transactions ”’ of kindred institutions 
and technical journals published both in this country 
and abroad. According to the new library rules of 
the Institution, a scheme has been arranged whereby 
members can borrow certain books for purposes of 
reference. 








Rectifier Plant in War Time* 


It is apparent from articles and letters that have 
appeared in the technical Press that the supposed 
vulnerability of glass bulb rectifiers to blast and 
other effects of aerial bombing still exercises the 
minds of some engineers. 

Rectifier bulbs are always installed inside sheet 
steel cubicles, and these in turn inside a brick or 
concrete sub-station, and also the bulbs are loosely 
mounted in their cubicles. They are, moreover, 
not made from ordinary, but from special, tough, 
heat-resisting glass, are essentially spherical in shape, 
and, therefore, strong to resist collapse from con- 
cussion, and they normally operate under an external 
pressure of approximately 151b. per square inch, 
the condensing chamber being designed to with- 
stand pressures of over 100 lb. per square inch. 

When now it is considered that the pressure 
produced by 1 ton of explosive at about 100 yards 
range is of the order of 2}lb. per square inch, i.e., 
nearly 14 tons per square yard, and that this is 
sufficient to knock down a Qin. brick wall, and when 
it is considered also that due to the screening effect 





* Communicated by Hewittic Electric Company, Ltd. 





of the building walls and the enclosing cubicles, 
the bulbs can be subjected to a fraction only of the 
pressure to which the building walls are subjected, 
it will be seen that the bulbs can never be called 
upon in practice to withstand any concussion shock 
which is more than a very small fraction of what 
they are capable of resisting. 

Put another way, it will be obvious from the above 
facts that for a pressure to be produced at the bulb 
sufficient to threaten damage or collapse, the pressure 
on the sub-station walls would be so great as to 
destroy the building and wreck its contents, in which 
event the question of continued functioning or other- 
wise of the rectifier would become irrelevant. 

These, then, are briefly the results we should expect 
from an objective examination of the known facts, 
and it is gratifying to know they have been borne 
out in practice, in that quite a number of cases are 
known where a glass bulb rectifier plant has been 
subjected to concussion produced by explosion and 
also to severe ground shock from both explosion and 
earthquake and in no case has the plant been 
adversely affected. For obvious reasons no details 
can be given, except in the case of earthquake shock, 
a typical example being that of a glass bulb rectifier 
supplying Quetta, which quite successfully with- 
stood the shock of the disastrous earthquakes that 
occurred there a year or two ago; but the evidence 
is sufficient to be reassuring to those engineers 
who have installed or are considering the installation 
of glass bulb rectifiers on their systems. 








The Electric Drive of an Indian 
Ropeway 


An electrically driven ropeway approximately 
64 miles long has recently been provided for 
the Bhupendra Cement Works, Patiala, Punjab, by 
the British Ropeway Engineering Company, Ltd. The 
technicalities of the electric drive of this ropeway are 
of particular interest. 

The main drive consists, first, of a 15 H.P. Crompton 
Parkinson indu :tion motor, which starts up the rope- 
way and runs it up to quarter speed by means of a 
4/1 reduction gear, the approximate time taken being 
a minute. At that stage the motor is cut out by 
hand and the main motor—a 40 H.P. Crompton 
Parkinson auto-synchronous motor—is switched on 
to accelerate the ropeway up to full speed in a further 
two minutes. Then, by means of a ce.trifugal switch 
connected to a shaft running at a speed proportional 
to the ropeway speed, an auxiliary drive motor at 
the other end of the ropeway provides through a 
fluid coupling a torque necessary to reduce the 
amount of sag which would otherwise occur in a rope- 
way driven only from one point. 

The 40 H.P. main drive motor is connected by 
means of a pin type flexible coupling through a brake 
wheel to the worm gear which drives the ropeway. 
On a shaft extension in the opposite direction from 
this worm gear, and running therefore at the worm 
shaft speed, is the larger spur wheel of the 4/1 reduc- 
tion gear on the 15 H.P. quarter-speed motor. The 
brake wheel referred to is held by a motor-operated 
brake, normally connected to a spring control, but 
released when the motor operating the brake is 
supplied with current. The motor used for this 
brake is a special torque motor, rated continuously 
for a standstill duty, its normal function being to 
hold the brake in the off position. In the event of 
the supply to this motor failing for any reason, the 
brake is automatically and smoothly applied. 
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On the auxiliary drive the 15 H.P. Crompton 
Parkinson auto-synchronous motor, connected directly 
to a fluid coupling, gives a slip of approximately 10 per 
cent. at full-load torque, so as to provide the correct 
amount of drive for carrying conditions on the rope- 
way. A centrifugal switch, situated on the shaft 
between the coupling and the worm gear, cuts in at 
515 r.p.m., and cuts out at 495 r.p.m., thereby giving 
the 15 H.P. motor time to accelerate to its full syn- 
chronous speed of 600 r.p.m. and so provide its fair 
proportion of the drive. All the motors are arranged 
for a supply at 440 volts, three-phase, 50 cycles, and 
the speed of the 40 H.P. main drive motor is also 
600 r.p.m. As the 4/1 reduction gear on the 15 H.P. 
quarter-speed motor is constantly in mesh, it follows 
that the latter is driven normally at a speed of 
2400 r.p.m. mechanically, although, of course, there 
is no electrical supply to the machine under this 
condition. 

The two motors on the main drive are suitable also 
for acting as regenerative brakes, a function which is 
necessary under certain loading conditions of the line 
when without such braking the line would tend to run 
away. In the event of the supply failing under these 
conditions, the motor-operated brake brings the line 
to a standstill. A further precaution has, however, 
to be taken, owing to the fact that a synchronous 








‘ous motor. 


40 H.P. motor and holds off the brake during the 
change over. Simultaneously, upon the closing of the 
main contactor, the supply to the first stator con- 
tactor is interrupted and the 15 H.P. quarter-speed 
motor is thereby disconnected. The rotor con- 
tactors, of which there are four on the 40 H.P. motor, 
close after certain time intervals, bringing the motor 
and the ropeway up to speed. Pressing the second stop 
push button will stop the motor and apply the brake. 

At the far station, at which the auxiliary drive is 
situated, when the centrifugal switch is being driven 
at a speed of 515 r.p.m., it closes its contacts and 
energises a stator contactor, thus starting the 15 H.P. 
auto-synchronous.motor. The rotor contactors, three 
in number, close after certain time intervals and bring 
this motor up to speed. By reason of the slip in the 
fluid coupling previously mentioned, the motor takes 
up its fair share of the load. When the speed of the 
centrifuga] switch falls to 495 r.p.m., its contacts 
open and the supply to the 15 H.P. auxiliary drive 
motor is interrupted. 

An interlock ensures that the 15 H.P. quarter- 
speed motor is shut down immediately the 40 H.P. 
synchronous motor starts. A further interlock pro- 
vides that the 15 H.P. slip-ring motor is up to speed 
before it is possible to start the 40 H.P. auto-synchron- 
An over-speed switch acts as another 





LOADING AND MAIN DRIVE STATION 


motor is used for the main drive. This type of 
machine is capable of operating as an alternator for 
regenerative purposes, and this means that it is 
capable of maintaining a supply to the no-volt release 
circuits on the control panels even although the main 
supply may have failed. It has therefore been neces- 
sary to fit an over-speed device to the 40 H.P. motor 
which has the effect of breaking the circuit of the 
no-volt release in the event of supply failure, coupled 
with the tendency of the line to run away and so 
bring about an increase in speed. The over-speed 
device is adjusted to a 5 per cent. increase in speed 
over the normal, above which the supply to the no- 
volt circuits is broken and the brake applied. 

In order to protect against an amount of regenera- 
tive braking which would exceed the pull-out torque 
of the quarter-speed motor, normal over-load settings 
are made on all the control panels, so that in the case 
of excess current the supply to the driving motors 
and brake is interrupted. The main drive motor is 
adapted for loading conditions consisting of :—-First, 
44 H.P. motoring for 20 min.; secondly, the load 
gradually falling off to a normal condition of 9 H.P. 
braking effect ; and, thirdly, the motor being capable 
of a maximum torque in the braking direction corre- 
sponding to 39 H.P. Equally, the quarter-speed 
motor is arranged for similar conditions on the line, 
although, of coursé, the horse-power figures given for 
the main drive motor have to be divided by four in 
order that the load on the 15 H.P. motor may be 
appreciated. 

The control panels were manufactured by the 
Igranic Electric Company, Ltd., of Bedford, and 
consist of automatic panels with separately mounted 
rotor resistances for the three motors. To start the 
ropeway, the isolating switch is closed and the start 
push button is pressed, thereby closing the stator 
contactor, starting the 15 H.P. slip-ring motor, and 
at the same time releasing the brake. After certain 
time intervals, the rotor contactors, of which there are 
two, close, and the motor runs at full speed, driving 
the ropeway at quarter speed. Pressing the stop 
push button will stop the motor and apply the brake. 
To change over from the 16 H.P. slip-ring motor to 
the 40 H.P. auto-synchronous motor, a second start 
push button is pressed, which energises a control 
relay, that in turn closes the second stator contactor 
and the brake relay. This operation starts up the 





safeguard, in that in the event of supply failure any 
tendency of the line to run away will interrupt the 
supply to the motor-operated brake and bring the 
ropeway to a standstill. A locked switch on the 
40 H.P. starting panel guards against any unautho- 
rised person starting up the 40 H.P. auto-synchronous 
motor without having brought the line up to quarter 
speed previously by the operation of the 15 H.P. 
slip-ring motor. Adjusting links are fitted on the 
control panel in order to cut out one or two steps 
of the rotor resistances should this be found desir- 
able. Normally, these links should be open, in order 
that no steps should be cut out, and the full time of 
operation taken. 








Australian Binder 


WE recently attended an interesting demonstration 
in Bushy Park, Middlesex, of a Sunshine Massey 
Harris 6ft. dual-purpose reaper and binder, manu- 
factured by H: V. McKay, Massey Harris Proprietary 
Ltd., of Sunshine Harvester Works, Melbourne, 
Australia. The binder is one of the first of many 
machines delivered from Australia to this country 
to assist in getting in the war-time harvest. The 
demonstration was arranged for the officials of the 
Ministry of Agriculture and Fisheries and the Agents- 
General of Australia in London. The binder was 
shown dealing with a heavy crop of oats, grown by 
Mr. W. J. Hepburn, the Superintendent of the Royal 
Hampton Court Gardens, on land which was ploughed 
up from rough meadow in November last. The 
plough used was a “‘ Ransome ” RS L D Major, two- 
furrow mould-board plough, with disc coulters, and 
after ploughing, the land was harrowed and rolled, re- 
harrowed, fertilised, and sown. A fine crop of oats 
has resulted, the estimated yield being an average 
of 8 qr. per acre. The reaper and binder was drawn 
by a British Fordson tractor, and, alternatively, with 
three horses, the work being equally successful in 
each case. We noted that the binder coped with the 
heavy crop with ease, and made a good sheaf with a 
tight band and a perfect knot. Although some 
patches were not quite ripe, that made no difference 





to the operation of the binder, which was remarkably 
quiet in its working. Free use has been made of 
roller bearings in the design, and a system of grease- 
gun lubrication has been adopted. We noted further 
that a clean and short stubble was left after the 
machine had pa:s2d, and that no heads were lost at any 
time. The sheaf carrier was arranged to discharge on to 
the field four or five bundles at a time. It is of interest 
to record the presence in London on a short visit of 
Mr. Cecil Newton McKay, the son of the late Mr. 
H. V._McKay, the founder of the manufacturing 
firm, who has travelled by air from Australia to see 
the work his machines are doing in this country. 








American Engineering News 


American Shipbuilding News 


The shipbuilding industry is extremely 
active in the construction of passenger, cargo and 
combination vessels for the merchant marine, as weii 
as of navy craft. An interesting job is the con- 
version of a navy collier to a self-unloading vessel, 
largely for carrying coal to Atlantic ports. The ship 
is 536ft. long, 63ft. beam and 40ft. deep, with a 
loaded draught of 20ft. Twin screws are driven by 
engines served from three double-end Scotch boilers 
carrying 250lb. pressure. The two funnels are 
arranged at the sides, instead of on the centre line. 
Two main cargo holds are 110ft. and 55ft. long, formed 
with two rows of hopper bottoms over a pair of 
parallel 42in. belt conveyors, 300ft. long, driven at 
470ft. per minute by 60 H.P. motors through speed 
reduction gears. These conveyors deliver the coal 
to cross conveyors moving at 500ft. per minute. 
These in turn discharge to the boot of a steel pan 
conveyor 96in. wide and 30in. pitch, inclined at 
an angle of 40 deg. and rising to 25ft. above the deck. 
It is driven at 100ft. per minute by a motor of 
200 H.P. From the head of the conveyor the coal 
falls through a chute and feed hopper to a 54in. 
belt conveyor on a pivoted steel truss boom 60ft. long. 
Coal can be delivered to a quay or dock, or for loading 
barges it is dropped through a vertical telescopic 
pipe at the end of the boom. Another interest- 
ing navy vessel is a powerful oil-electric tug for 
service with the fleets and capable of towing 
a 35,000-ton battleship at 7 miles an hour. It 
is 210ft. long, with welded hull, 143ft. draught, 
equipped with four oil engines of 950 H.P. driving 
550-volt generators which serve motors of 765 H.P. 
connected to the twin-screw shafts through single- 
reduction gears. The maximum speed is 18 m.p.h. 
and is controlled either from the wheel-house or the 
engine-room by varying the strength of the generator 
field or the speed of the engines. A tripod mast with 
boom or jib of 20 tons hoisting capacity is provided 
for handling aeroplanes. 


Canalising the Chicago River 

Lock works completed in 1939 at the mouth 
of the Chicago River finished a programme of regula- 
tion that started in 1900, when the flow of the river 
was reversed by opening a cutting at its head so that 
the flow would be westward to the Mississippi River 
instead of eastward into Lake Michigan. This radical 
change was made for sanitary purposes, but with 
inland navigation as a possible auxiliary feature. 
In its original state a number of sewers discharged 
into the river, whose flow thus polluted the lake, from 
which the city pumped its water supply. With the 
reversed flow there was dilution and self-purification 
in a long-distance flow. But with heavy rains on the 
drainage area the river would sometimes revert to its 
original flow and cause serious pollution at the water- 
works intakes. The final step, therefore, was to place 
a lock at the river mouth, and this had to provide 
for navigation of the river. But it also had to provide 
at the river mouth a storage basin for the polluted 
water before it could be run off at the head of the river. 
The enclosing walls, lock walls, and guide walls are 
composed of overlapping cylinders of steel sheet 
piling. Lock gates of special type were designed, 
since they must resist pressure from a head of water 
on both sides, and must also remain closed against 
heavy surges in the harbour, which is protected by a 
breakwater. Each gate is a sixth part of a cylinder, 
with the gates in pairs across the lock, a design used 
some years ago for a lock on the Chicago drainage 
canal, which forms a continuation of the river inland. 
The river lock is 600ft. by 80ft. 








MERCANTILE Losses DuE To Enemy Action.—During 
the week ended Sunday, August 4th, the mercantile 
losses due to enemy action included thirteen British ships 
totalling 60,058 tons and one Allied ship of 1298 tons. 
The neutral vessels sunk during the week under review 
included five ships, aggregating 13,768 tons, making a 
combined total of nineteen ships aggregating 75,124 tons. 
German losses up to Monday, August 12th, amount to 
approximately 923,000 tons and Italian losses to 259,000 
tons, making a total of approximately 1,182,000 tons, 
to which may be added a further 29,500 tons of shipping, 
formerly neutral but now under enemy control. 
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THE WAR DEPARTMENT AND WORKS 
CONSTRUCTION 


THE administration by the War Department 
of the construction of camps and other works of 
@ civil engineering character has been the subject 
of severe criticism in recent months. The Select 
Committee on National Expenditure, constituted 
in December, 1939, by the House of Commons, 
has already issued three reports in each of which 
there is criticism of the War Department organisa- 
tion, particularly in connection with the con- 
struction of camps. In the third report of the 
Committee, issued on May 7th, 1940, special 
attention is directed to the expenditure on camp 
construction under the control of the Directorate 
of Fortifications and Works at the War Office. 
Among the subjects of criticism were the abandon- 
ment of “fixed price” contracts resulting in 
some cases in wasteful expenditure on a large 
scale; lack of adequate supervision of work ; 
an inadequate use of the “nation’s available 
architectural and engineering ability’ ; unecono- 
mical application of available materials, and extra- 
vagant heating and plumbing installations. The 
alleged shortcomings of the Department disclosed 
in the course of the Commons’ debate on May 2nd, 
1940, have received considerable attention in 
the Press. In the course of that debate charges 
of gross extravagance were levelled at the War 
Department which were only in part rebutted 





by the Financial Secretary to the War Office, 
Sir Edward Grigg. 

It is not only in connection with the construction 
of military camps that there-is cause for criticism 
and for charges of extravagance and inefficiency 
in the administration. It is a matter of common 
knowledge that, at the present time, defence 
works are being carried out on the coasts and 
inland by, or for, the Directorate of Fortifications 
and Works in which methods of construction and 
materials are employed which are extravagant 
and without justification in the circumstances 
of the moment. We noticed recently a road 
barrier which comprised seven reinforced concrete 
sewer tube sections placed on end across a roadway. 
These tubes are about 54in. diameter and the 
cost of each would be more than £3. The tubes 
were being filled with cement concrete which 
appeared to be a rich mixture. im inquiry we 
learned that the mix was, in fact, 4 : 2: 1, screened 
and washed aggregates and rapid- oo cement 
being used. For the filling of these tubes a concrete 
mixed in the proportion of 12 or 15 to 1 would 
have been adequate and would have effected a 
saving of about 4 tons of Portland cement in 
the construction of this one barrier. Similar 
military construction is now going on all over the 
country. Simultaneously stocks of cement held 
by contractors were being commandeered by the 
military authorities and further supplies withheld 
from other urgent war work. We do not for one 
moment complain of the absolute priority given 
to military works at this time ; but we do consider 
that the materials so withdrawn from other uses 
should be employed by the military authorities 
with intelligence and economy. Is it necessary, 
for instance, that the War Department should 
requisition all the available stocks of large diameter 
reinforced concrete tubes in the hands of manufac- 
turers and contractors in certain districts in order 
to use them merely as forms for temporary concrete 
construction in barriers? It would, we suggest, 
have been perfectly feasible to obtain from the 
innumerable building and public works contractors 
in all parts of the country suitable forms of wood 
or sheet metal which had already been used on 
other work from which adequate forms could 
quickly have been made up or adapted for the 
construction of road barriers without any recourse 
to stocks of new material. This is but one example 
of the unintelligent and wasteful functioning 
of the War Department organisation. 


What is the reason that complaints of inefficiency 
and extravagance in matters such as these are 
forthcoming from so many sources? We suggest 
that it is due in large measure to the lack of proper 
organisation in and adequate staffing of the 
Directorate of Fortifications and Works and the 
Contracts Department of the War Office. These 
defects, we believe, had already been recognised 
about the time of the appointment of the Select 
Committee on National Expenditure, or even 
before that Committee was formed in December 
of last year. As the outcome of the investigation 
then initiated, the Secretary of State for War 
appointed in July, 1940, an Advisory Committee 
“ to advise the Army Council on building questions, 
including the placing of works contracts and the 
supervision of works in progress’? under the 
chairmanship of Mr. J. Jameson, the other members 
of the Committee being Mr. M. T. Tudsbery, 
M. Inst. C.E., Mr. C. E. Elcock, F.R.I.B.A., and 
Mr. A. S. Ainsley, F.I.A.S. The Works organisation 
of the War Department is undoubtedly inadequate 
to the duties which it is called upon to perform 
in war time. There seems to be a lack of engineer- 
ing supervision, and there does not appear to be 
any professional civil engineer holding a position 
of superior authority whose duty it would be to 
discover, check, and remedy the administrative 
and technical defects and mistakes which are 
bound to emerge from time to time when a peace- 
time organisation is charged in war time with 
the carrying out of work on a scale which has 
increased a hundredfold compared with its pre-war 
activities. The local supervision of camp and 
other works construction is entrusted by the 
Directorate of Fortifications and Works to a 
class of civilian employees described as Garrison 
Engineers, who act under the immediate control 





of the Chief Engineer of the Command and Royal 
Engineer divisional officers. These civilian officers 
are paid at the rate of £350 per annum, rising to 
£440. The official statement of qualifications 
required in persons appointed as Garrison Engi- 
neers is as follows :—‘‘ Qualifications corresponding 
to A.M.I.C.E. or A.R.I.B.A. are required. Recent 
experience is essential and should cover con- 
struction and maintenance of buildings and 
roads, and of water, gas, sewage, and electric 
lighting installations. The applicant must be 
capable of preparing specifications and schedules, 
supervising contracts, measuring deviations, and 
preparing final costs.” Candidates for these 
positions need not, however, possess any pro- 
fessional civil engineering qualifications, and, as 
might be expected in view of the salary offered, 
few of them do have such qualifications. The 
majority possess the experience and qualifications 
of a building inspector or clerk of works. It is, 
therefore, not surprising that charges of extra- 
vagance and inefficiency should be levelled at the 
War Department in connection with the adminis- 
tration of works construction. It is clear from 
the reply made by Sir Edward Grigg to criticisms 
in the course of the Commons’ debate on May 2nd, 
as well as from the third report of the Select 
Committee, that the supervision on the site of 
the camp construction contracts has been exercised 
in the main by quantity surveyors and not by 
engineers or even by architects. It should be 
realised that the nation’s expenditure on military 
camp construction in this country has already 
reached a figure approximating to £25 millions. 
Contracts for camp construction have again and 
again been placed without adequate plans and 
specifications, the preparation of these being 
in some cases left in the hands of the contractor. 
Commenting on this the Select Committee, in 
its third report, says: “ Incomplete information 
has been given to contractors which has accounted 
for much delay and expense,” and recommends 
“that better use should be made of the nation’s 
architectural and engineering ability.” 

The organisation of works construction in the 
Admiralty and at the Air Ministry differs materially 
from that of the War Department. In these 
Services, we need not remind our readers, there 
are works directorates formed on a civilian basis 
and controlled by a civilian chief who is a pro- 
fessional engineer. In both Services there is 
a co-ordinated and well-graded administration 
of professional officers fully competent to design 
and supervise the construction of all works of a 
civil engineering character required for the service 
of the Navy and Air Force respective y. We are 
convinced that one of the primary causes of the 
partial breakdown of the War Department works 
organisation is the lack of a properly organised 
professional service capable of expansion in war 
time. 

A Census of Skill 


SPEAKING in the House of Commons on August 
8th, Mr. Bevin said that there still appeared to 
be in industry generally “a lack of appreciation 
of the enormous need for a rapid expansion of 
training to meet the requirements of the expanding 
programme of munition production and the main- 
tenance of a satisfactory export position.” He 
feared that some employers were living in a fool’s 
paradise in the matter of skilled labour. Large 
numbers of men had been released from the Forces 
to return to the factories. But that could not 
continue. The Forces also required the men. A 
mechanised army demanded the services of 
thousands of skilled tradesmen, and many of 
those now in the factories would sooner or later 
be recalled to the Colours. Furthermore, the list 
of reserved occupations might have to be modified. 
He then spoke of the Government Training Centres, 
of which there are now nineteen, and it is hoped 
to have forty when premises and equipment can 
be provided. But the solution really lies with 
employers, to whom he appealed to take up training 
with more energy and despite certain temporary 
disadvantages, and to consider if they could not 
release one or two suitable men, each to become 
instructors in the Training Centres. In answer 
to a suggestion that the time for persuasion had 
passed and that he should use the powers he 
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possessed to compel employers to train and 
release skilled workmen, Mr. Bevin replied that 
‘compulsion did not always work out right,” 
and he was satisfied that with the appeal he then 
made and with the response already forthcoming, 
the number of trainees would be doubled very 
shortly. 

There is, no doubt, a close association between 
this statement in the House of Commons and the 
Industrial Registration Order which was issued 
two days later. Under this Order skilled men in 
selected industries—notably engineering and allied 
trades, with the exception of shipbuilding, iron 
and steel manufacture, and non-ferrous metal 
manufacture—are required to register between 
August 19th and 23rd, unless they are, during 
those days, wholly employed on Government 
work. At the same time, employers are required 
to give information to a local office indicating 
what men in their employment were not wholly 
engaged on Government work in the datum period 
and to give certificates that all others were wholly 
so employed. By this means the Minister of 
Labour hopes to secure the names of some two 
or three hundred thousand men who are not solely 
employed upon Government work. From this 
pool the Ministry will draw skilled men, or men 
who can easily be brought to the required level 
of skill, for direct employment as and where 
required for war work. It must be stressed, 
however, that registration does not of necessity 
imply transfer. In the large majority of cases it 
seems probable that men will be left where they 
are despite the fact that they are not at the 
moment engaged on war work. The purpose of 
the census is to inform the Minister of Labour 
what individual men possessing the needed skill 
are available and so to enable him to direct skill 
into those channels where it can be used to the 
greatest advantage in the national service. More- 
over, vital national work takes many guises. The 
man who maintains the power station which 
supplies power to the munition or aeroplane 
factory is as fully engaged on war work as the 
machine tool operative or the aircraft mechanic ; 
and the man producing a profitable commodity 
for export is helping to pay for the tanks, guns, 
and aeroplanes which we are purchasing abroad. 


Whilst this census of skill will provide the 
Minister of Labour with a schedule of many 
thousands of names of men who between two 
selected dates were not wholly employed on 
Government work, nothing less than very careful 
analysis will enable him to say which men of the 
many thousands may be advantageously trans- 
ferred from one works to another. Reorganisation 
of that kind has already been going on for some 
weeks. Representatives of the Ministry have been 
calling on manufacturers and without any coercion, 
but by persuasion and argument have arranged 
for the release of a number of skilled men and for 
their replacement by less skilled men, who, in 
consequence, will themselves rapidly acquire 
skill. It seems not improbable that Mr. Bevin 
will have to employ an expansion of that system, 
and it is in the highest degree unlikely that he will 
ever demand the release and transfer of men 
without careful individual consideration—we do 
not anticipate that there will be anything in the 
nature of mass transfers of skilled hands. More- 
over, in all likelihood large and already well- 
organised works will not be affected at all. It is, 
in fact, in the smaller works, often with indifferent 
machinery, that men with sufficient skill for more 
profitable employment are to be found, and we 
expect that when Mr. Bevin’s register of two or 
three hundred thousand men is examined, it will 
be found that no more than a relatively small 
portion, say, one-quarter to a third, can with 
profit be moved from their present occupation. 
From this point of view the register might be 
regarded as an inefficient example of super- 
organisation, but this has to be remembered, that 
at any moment such a crisis may arise that no 
consideration of any kind can be allowed to 
hamper the output of munitions of war and that 
on that day, with the help of the census, the 
Ministers of Supply and of Labour will be able at 
short notice to direct skill into those channels 
where it is most needed. 








Literature 
Non-Ferrous Foundry Practice. By J. Larne, 
A.M.I. Brit. F., and R. T. Rotre, F.LC., 


M.I.and8. Inst., M. Inst. Met. London: Chapman 

and Hall, Ltd. 1940. Price 21s. 

Tus book is the product of a partnership between 
a practical foundryman and a metallurgist, a 
combination of authorship which has brought 
about a well-balanced outlook on the problems 
of the foundry. It covers the technique for the 
production of castings in the chief non-ferrous 
alloys such as tin-bronze, including leaded and 
phosphor-bronzes, brasses and bronzes, copper- 
aluminium and silicon-copper alloys, silicon brasses, 
nickel-silvers, copper-nickel alloys, and aluminium 
and magnesium alloys. But attention is not given, 
as might be inferred from the title, only to items 
of foundry technique, such as the composition of 
sands, moulding, melting, gating, and running, 
&c. For each group of alloys there is included a 
treatment of the constitution and properties of 
the range dealing with the microstructure and 
the constitutional diagrams as well as_ the 
mechanical properties. These sections are given 
an additional value by the consideration of the 
effect of additions and impurities. Frequent 
references in the form of footnotes are made to 
other authorities, and the reader need therefore 
have no fear that the authors are basing their 
recommendations only on their own opinions. 

One of the advantages of the combination of 
authorship which has produced this work is that 
the book is likely to appeal not alone to foundry- 
men, but also to engineers and designers. For 
it provides an insight into the properties and 
qualities of materials and the manner in which 
they can be modified, and into factors of foundry 
technique which have a bearing upon engineering 
design, as well as upon matters which are solely 
of interest within the foundry itself. Except 
for a short chapter on “ Non-ferrous Melting 
Furnaces,”’ the book does not concern itself with 
foundry tools or plant. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 





POST-WAR EMPLOYMENT OF ACTIVE 
SERVICE MEN 

Str,—All engineers will sympathise with J. B. 
Priestley’s recent radio appeal that some steps should 
be taken immediately to avoid a recurrence of the 
aftermath of the last war, when so many men, who 
had been honoured for distinguished war service, 
were reduced to hawking trade products from door to 
door as their only alternative to accepting the dole. 

It is not merely a matter of urging employers to 
reinstate their old employees. That was done in the 
last war and doubtless will be repeated. The real 
difficulty is that so many of the younger men have 
never been employed and their term of active service 
is just that period of life when under normal con- 
ditions they would be qualifying for a trade or pro- 
fession. They are therefore actually unemployable 
in many of the existing pre-war sources of employ- 
ment. The only solution appears to be to create new 
jobs for them in new industries upon a much larger 
and more productive scale than that, say, of the Lord 
Roberts’ fund for the employment of wounded 
soldiers. 

During the past fifty years engineering science has 
initiated numbers of entirely new industries which 
have provided sources of employment, directly and 
indirectly, for many millions of workers. Amongst 
these new industries the following may be quoted as 
typical examples :—Hydro-electric power, internal 
combustion engines, radio broadcasting, plastics, 
together with many new chemical and metallurgical 
processes. 

The undeveloped and largely unrecognised sources 
of wealth and industry within the British Empire, if 
systematically explored and developed, are sufficient 
to provide full employment for all inhabitants, 
together with a higher standard of living. 

The necessary funds for exploring new sources of 
industry, primarily for the humanitarian purpose of 
providing employment for demobilised active service 
men, would doubtless be. subscribed voluntarily, at 
the present time, by a grateful public. Such voluntary 
organisation should be under the direction of a 
board of control which might consist of eminent 
financiers, directors of industrial undertakings, trade 
union officials, engineers, chemists, and physicists. 

As a preliminary move, it is suggested that the 
board might make an Empire broadcast appeal for 





the support of the movement by (a) public subscrip- 
tions to the necessary working capital, (b) suggestions 
respecting sources of Empire wealth and employment 
which might be investigated. Suggestions as received 
might be submitted to a group of scientific scrutineers 
selected for their specialised knowledge of the subject- 
matter to be considered. Each of the several scientific 
institutions and societies (of which there are about 
100 in this country alone) might be invited to nominate 


one scrutineer. 


The following is submitted as a typical example of 
a suggestion for the scrutineers’ investigation :— 
There are in this country alone many millions of 
tons of accumulated coal washery slimes. As dis- 
charged from the washeries these slimes have a 
very high ash content, usually over 15 per cent. 
They are therefore of little value in this condition. 
It has been demonstrated that by a simple process 
it is possible to recover from such slimes 60 to 70 per 
cent. of bright small coal, having an ash content of 
less than 4 per cent., and consequently of high 
market value. The recovery plants, of which many 
would be required for the collieries distributed 
throughout the Empire, could be operated by 
ex-Service men having no previous trade or pro- 
fession. All net profits accruing might be distri- 
buted partly to ex-Service operators, under a profit- 
sharing scheme, and the balance applied to supple- 
menting the funds of the voluntary organisation. 
As has proved to be the case with voluntary 
hospitals, the organisation must have a co-ordinating 
influence upon all scientific progress, and would there- 
fore lead to the development of other new industries 
to be exploited, as under normal conditions, by 
private enterprise. 
LEONARD ANDREWS. 
August 12th. 








Sixty Years Ago 





COMPRESSED STEEL 


Sixty years ago engineers still looked upon steel 
for constructional purposes with distrust. Steel 
ships were being built, but many believed that the 
experiment would prove disastrous. Steel was being 
used by boilermakers, but there was good reason to 
doubt its suitability for the purpose. A number of 
years had passed since Sir Joseph Whitworth, in an 
effort to improve the quality of steel, had developed 
his process of compressing it when liquid in order to 
expel the gas bubbles from it. He was successful 
in his endeavours, but the hydraulic plant required 
for the process was elaborate and very costly. Some 
years later the Jones process of compressing liquid 
steel in the ingot mould was introduced at the 
Edgar Thompson Steel Works in the United States. 
This process.employed steam pressure as the com- 
pressing agency and required little more in the way 
of equipment than a boiler and a few score feet of 
copper and iron piping. The Jones process as modified 
by Mr. Davis, of Westminster, was tried at the Barrow 
Steel Works, and when the Institution of Mechanical 
Engineers visited Barrow in the summer of 1880, 
the members heard Mr. Davis read a paper on the 
subject and later saw the process being carried out 
at the works. In our issue of August 13th, 1880, 
we devoted a leading article to a discussion of the 
process and its merits. We testified from our own 
observation at Barrow that the gearing for a large 
lathe made of Whitworth compressed steel was 
entirely free from blemishes, whereas it was well 
known, so we said, that it was very difficult indeed 
to obtain from any Sheffield firm a cast steel pinion 
without holes in it sufficiently large to accommodate 
the end of a pencil, if not the finger. What, we asked, 
became of the gases—apparently nitrogen and 
hydrogen—when the steel was compressed in the 
mould ? Any gas in the liquid metal could not be 
squeezed out of it while it was in the ingot mould 
and under pressure. It would be compressed within 
the metal. The effect of the process ought therefore 
to be to reduce the size of the cavities, but not to 
eliminate them. The fact was, however, that no 
cavities at all were visible in compressed steel. 
This observation seemed to confirm the view held 
by some that the gases which formed the cavities 
were not liberated until the steel was on the point 
of solidifying, and that if pressure were preserved 
on the metal their liberation at this stage would be 
prevented. We then passed on to consider other 
methods of applying pressure to liquid steel. Sugges- 
tions had been made that compressed air might be 
used for the purpose, but its employment, we thought, 
would be difficult and costly. Dr. Siemens had 
tried injecting water on top of the ingot beneath a 
closed lid, but explosions had resulted. We suggested 
that some gas-producing material such as nitrate of 
soda, oil, or even coal, might be thrown on top of 
the liquid steel before the lid of the mould was 
closed. In each case the material might be com- 
pounded with clay in order to reduce the rate of 
evolution of the gas in the earlier stages and give 
time for the lid of the mould to be applied. 
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Links in the History of the Locomotive 


THE FIRST FOUR-CYLINDER LOCOMOTIVE, 1825 


By 


F. A. FORWARD 


No. I 


+ grins first recorded four-cylinder 
was that built by Robert Wilson, ‘“‘ Smith 
and Engine Builder,” of Forth Street, Newcastle, 
and sold to the Stockton and Darlington Railway 
Company, at the end of 1825. 

The first mention of it occurred in. a Sub- 
Committee Minute of November 25th, 1825: 
“Timothy Hackworth reports that he saw a 
locomotive engine on sale belonging to Mr. Wilson 
of Newcastle. The price he asks is £380, to come 
on trial for a month, and it is accordingly ordered.”’ 

W. W. Tomlinson, in his “ History of the 
North-Eastern Railway,” said that the engine 











locomotive, 





come to light which makes it possible to reconstruct 
this interesting locomotive with a fair degree 
of certainty, and the result of the writer’s attempt 
in this direction is shown by the accompanying 
drawings, Fig. 1. 

The new information comes from two sources, 
both foreign. About 1922, the late J. G. H. 
Warren, when writing his ‘‘ Century of Locomotive 
Building by Messrs. Robert Stephenson and Co.,” 
came across a report by two Prussian engineers, 
Von Decken and Von Oeynhausen, on observa- 
tions made by them during a journey in England 
in 1826 and 1827. This report gives valuable 
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probably allowed to expand a little in the cylinders. 
This arrangement, of two cylinders on each side, 
with a connecting-rod between them, has been 
adopted without doubt to facilitate the communica- 
tion of the motion of the pistons to the ‘crank 
below the cylinders. The piston-rods, instead of 
being guided by rollers, are guided by straight 
rods, which are fixed to the middle of the yoke 
or crosshead, and pass through holes similar to 
stuffing boxes.” (It will be noted that Seguin 
omitted a figure for the piston stroke.) 
The legend accompanying the sketch states : 

“* A.—Cylinder 6in. diameter. 

‘““'B.—Movable rod receiving a movement 
from a pin on the wheel. It actuates in a small 
cylinder, a piston C, intended to distribute the 
steam, as in the system of Martineau. 

*“C.—The above piston, including the steam 
passages opened and closed by gearing, whose 
detailed and enlarged drawing is in D. 

‘“* E.—Chimney having a diameter of at least 
18 inches, and a height of about 10ft., limited 



















































































FIG. 1—RECONSTRUCTION OF WILSON’S FOUR-CYLINDER LOCOMOTIVE—1825 


seemed to have been built to run on a railway 
3in. wider than the Stockton and Darlington 
Railway, but he does not give any authority for 
this statement. If true, it is more probable that 
the wheel flanges had been made too close a fit 
to the rails, a mistake, it may be noted, that was 
also made by Braithwaite and Ericsson with their 
“ Novelty ” at the Rainhill trials in 1829. 

Contemporary information about its construction 
was lacking until a few years ago. Tradition 
asserted that it proved unsuccessful, but was 
purchased for the sake of its boiler, and that parts 
of it were used by Hackworth when constructing 
his locomotive ‘‘ Royal George ” in 1827. 

Zerah Colburn, in his “‘ Locomotive Engi- 
neering,” 1871, described it as an engine with 
four cylinders, two to each pair of wheels, and 
added that it appeared to have been the first 
in which each pair of wheels was worked by two 
pistons acting upon cranks at right angles to 
each other. It is probable that Colburn obtained 
his information from J. W. Hackworth, Timothy’s 
son. 

Since 1920, however, further information has 





details of the locomotives they saw on the Stockton 
and Darlington Railway, early in 1827, and a 
translation of it was published by Warren. 

The second piece of information is still more 
valuable, and consists of a sketch and description 
of Wilson’s engine, as it was seen by Marc Seguin, 
the celebrated French engineer, who visited 
England in 1825-26, and was actually on the 
Stockton and Darlington Railway from December 
8th to llth, 1825, immediately after the engine 
had been put on trial. 

Seguin’s sketch and description were included 
in a paper read before the Newcomen Society 
by Messrs. F. Achard and L. Seguin in February, 
1827, and were published in Vol. VII of the 
“ Transactions ” of that Society. 

The sketch, Fig. 2, is very rough and evidently 
hurriedly drawn, but, it, together with the descrip- 
tion, clearly indicates the main features of the 
design. Seguin’s description is as follows :— 

“In the latest of these engines made, there 
are four small cylinders of 6in. diameter and 
— inches stroke, into which the steam is delivered 
under two atmospheres pressure, which steam is 








by that of the bridges it has to pass under. 

‘“‘¥.—The wheels. They are made of two 
concentric circles and the power is applied on 
the line of their junction.” 

It is now clear that the engine was on four wheels, 
with the four cylinders arranged in two pairs 
beside the boiler, all driving the same axle on 
which the cranks were at right angles to one 
another. The two pistons at each side worked 
in unison and had a common cylindrical valve 
chest between them. The cylinders were placed 
sufficiently far apart to allow the connecting-rod 
to swing between them, the upper end of this rod 
being connected to the middle of a yoke bar or 
crosshead joining the two piston-rods. 

Seguin’s reference to Martineau no doubt 
followed his recent visit to the firm of Taylor 
and Martineau, in London, and from whom he 
had ordered an engine and boiler for a steamboat. 
This firm had adopted the piston valve for their 
engines, and had added lap to the valve to cut 
off the steam before the end of the stroke. 

The arrangement for guiding the crossheads by 
two sliding rods is peculiar. Seguin’s reference to 
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them not being guided by rollers was, no doubt, 
made because Taylor and Martineau, and other 
engine makers of the period, often used roller 
guides for the crossheads of small engines. 

The valves were evidently driven by excentrics 
on a horizontal shaft passing across the top of the 
boiler and having cranks on its ends connected 
with the crank pins of the driving wheels below. 

The s de elevation of Seguin’s sketch shows the 
end of the boiler nearest the cylinders very much 
rounded, suggesting that the flue was a return one, 
although the position of the chimney in the plan 
is not consistent with this. The report of the 
Prussian engineers, however, as we shall see later, 
shows that this was actually the case. 

Another notable feature of the engine was that 
the wheels were made in two concentric parts, 
joined at the crank pin circle, and we see here the 
real origin of the cast iron wheel with removable 
tim, hitherto attributed to Timothy Hackworth. 

Various writers have supposed that this form of 
wheel was adopted on account of the presumed 
lack of lathes large enough to turn the wheels 
when on their axles ; but, of course, if a rim could 
be turned separately on a face-plate lathe then the 
whole wheel could be turned when off the axle. 
As a matter of fact, however, wheel rims at this 
period were not turned at all, a fact quite clear 
from Nicholas Wood’s “ Treatise on Railroads.” 
The real reason for the adoption of the wheel with 
a separate and easily removable rim was 
undoubtedly to facilitate renewals by making it 
unnecessary to take the wheels off the axle when 
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FiG. 2—SEGUIN’S SKETCH 


they needed renewing. Incidentally, also, the 
amount of material scrapped was lessened. From 
the statements of Wood and others it appears that 
the cast iron wheels wore very rapidly and wheel 
renewal was the chief item in locomotive main- 
tenance. J. V. Rastrick, in January, 1829, noted 
that, on the Stockton and Darlington Railway, 
while some rims had lasted for twenty weeks, their 
usual life was only ten weeks. The need for 
facilitating the process of replacement was there- 
fore evident, and appears to have been clearly 
understood by Wilson. 

Now, as Wilson’s engine only started work a 
few days before Seguin saw it in December, 1825, 
there was no time for anything to be altered, so 
we may take it as certain that the removable rim 
idea was Wilson’s and not Hackworth’s. 

Hackworth and Messrs. Stephenson evidently 
saw the value of the idea, and George Stephenson’s 
letter to the former, dated January 12th, 1826, 
asking “ how does the new plan of wheels do, is 
there any appearance of working loose ? ” almost 
certainly refers to these Wilson wheels, about the 
security of which George Stephenson clearly had a 
doubt. 

Seguin gives no indication as to how the rims 
were fastened to the centres, possibly because the 
method was ordinary or unobtrusive, and it appears 
probable that the two parts were secured by a 
number of iron keys or wedges driven into a narrow 
gap between the rim and centre. This method 
would follow naturally from the common method 
of staking a wheel or pulley on an axle, but it 
would not be particularly easy to dismantle, so 
that the method described by the Prussian engi- 
neers, early in 1827, viz., wooden plugs driven into 
round holes formed half in the wheel centre and 
half in the rim, would be an improvement as being 
more easily detachable. 

The entries in an early ledger belonging to 
Messrs. Robert Stephenson and Co., covering the 
period 1823-1831, throw further light on this wheel 
design. Following George Stephenson’s inquiry 
of January, 1826, about the behaviour of Wilson’s 
wheels, we find that the firm, in July, 1826, supplied 
a set of four such two-part wheels to the Mount 
Moor Colliery, to which they had delivered two 
locomotives in April of the same year. The items 
supplied with these wheels included “96 wrought 
iron wedges and 4ft. of beech plank for the plugs.”’ 
In December of the same year they supplied a 
similar set of four wheels with eight separate rims, 


for the plugs. 
a gap about tin. wide. 


and wooden plug fastenings were, at that time 


these mentions wood for the plugs. 


Messrs. R. Stephenson and Co. 


Darlington locomotives in six hours. 


boiler with a cylindrical portion, 10ft. 10in. long, 
closed at one end by a hemisphere and at the other 
by a cast iron plate. Its diameter was 4ft. 4in.; 
the furnace, 26in. diameter, did not, however, lie 
in the centre, but more towards one side, and was 
joined by a semi-circular formed end to a return 
tube, 18hin. diameter, which entered into the 
chimney at the end where the firing took place. 

Now, it is known from contemporary records 
that only five engines had come on the line by that 
time, the four from Stephensons, and Wilsons, so 
that the writer now feels certain that this different 


Wilson’s engine, from which the cylinders had been 
removed, but to which Hackworth’s alterations 
had not then been made. The previous removal of 
the cylinders may be inferred from the Prussian’s 
silence about them. This conclusion confirms the 
view obtained from Seguin’s sketch that Wilson’s 
engine had a return-flue boiler, and that this detail 
was not, as has often been stated, put in by Hack- 
worth. If, as stated by Tomlinson, our Robert 
Wilson was the same man who recorded the exist- 
ence of a Trevithick locomotive at Newcastle in 
1805, we may infer that he was familiar with the 
ordinary Trevithick stationary engine with its 
return-flue boiler. 

The Prussian engineers, continuing their report, 
go on to describe the two-part wheels and give 
their dimensions. After stating the common 
crank-pin radius as 12in., suiting the 24in. stroke 
of the Stephenson engines, they say that the crank 
arm of another locomotive was 10in. The writer 
again concludes that this 10in. crank radius could 
only have been seen on the wheels of Wilson’s 
engine, so that the piston stroke of that engine 
was evidently 20in., a figure, it will be remem- 
bered, that Seguin omitted. 

Now, with a wheel centre 20in. diameter, the 
radial width of Wilson’s rim would be 14in., and 
the crank pin, which was, no doubt, fitted in a 
round hole formed half in the centre and half in 
the rim, would be taken out when the rim was 
removed. The crank pin in this case transmitted 
the tractive effort directly to the rim, so that the 
driving force did not pass through the keys. 

The chief improvement made in the design con- 
sisted in increasing the diameter of the centre to 
30in., so reducing the rim width to 9in., and perma- 
nently fixing the crank pin in a boss cast in the 
wheel centre. With this design, however, the drive 
must be transmitted from the centre to the rim 
through the keys, and this probably led to the 
round plug fastening, which was, in fact, a multi- 
plication of the crank-pin fitting of Wilson’s wheels. 
The Prussians further state that the general 
wheel base of the engines was 5ft. lin. and in other 
cases 5ft. 3in. Here again it might be supposed 
that the latter figure applied to Wilson’s engine, 
although this is by no means certain, as Seguin’s 
sketch suggests a longer wheel base. Stephenson’s 
Killingworth and Hetton engines had a wheel 
base of about 7ft., and the short base of the first 
Stockton and Darlington engines was exceptional. 
For want of an exact figure, however, 5ft. 3in. was 
tentatively adopted for the drawing, but further 
investigation suggests that 6ft. was a more prob- 
able figure. 








When the late C. E. Stretton, many years ago, 
was attempting a reconstruction of Wilson’s engine 


but with this set there were sixty wedges of greater 
weight than the others, as well as the beech plank 
The weight of the wedges shows 
that they were only large enough to be driven into 


From these entries it is clear that the iron wedge 


employed together. The Prussian engineers, how- 
ever, described only the wooden plug method, so 
that perhaps the iron wedges were then abandoned, 
or they may not have been noticed. The ledger 
contains several other entries relating to these 
wheel rims, from 1827 onwards, but only one of 
From this 
information we may suppose that the “ many 
trials,’ mentioned by the Prussian engineers as 
having led to the wheel design seen by them, early 
in 1827, were in part, if not entirely, carried out by 


In connection with these wheels Rastrick was 
informed, in January, 1829, that four men put on 
four cast iron rims to one of the Stockton and 


Referring back to the report of the Prussian 
engineers on what they saw on the Stockton and 
Darlington Railway, early in 1827, we find them 
dealing particularly with the four Stephenson 
engines then at work. Having described their 
boilers, they go on to say that they saw another 


boiler, seen by the Prussians, was actually that of 


based on Colburn’s description, he had reached the 
conclusion that Hackworth used the boiler of that 
engine, altering it by adding 2ft. to the length of 
the cylindrical part, and also used the existing 
wheels as a measure of economy, thus adding only 
one pair of new wheels. 

Now, Hackworth had shown to the Prussian 
engineers three locomotive designs, which were 
described by them and published in translation by 
Warren. The first of these designs was for a four- 
wheeled engine with two inverted vertical cylinders 
over one axle, but with a boiler smaller even than 
those of Stephenson’s engines. The second design 
was similar, but with six wheels and a larger 
boiler, and this closely resembles Hackworth’s 
“ Royal George,” as it appeared at the time of its 
earliest illustration, viz., January, 1829. As 
described, the boiler was to be 12ft. 10in. long by 
4ft. 5in. diameter, with cylinders 10in. diameter 
by 22in. stroke; the wheel spacing was 4fv. 3in. 
It may be noted that nothing was said about the 
boiler flues. 

Now, the “Royal George,” as made, had 
cylinders llin. diameter by 20in. stroke, a boiler 
4ft. 4in. diameter by 13ft. long, with a return flue 
26in. and 18in. diameter. If Hackworth decided 
to use the existing Wilson wheels, he had neces- 
sarily to retain the 20in. stroke, and to compensate 
for this reduction from the designed stroke we may 
suppose that he would naturally increase the 
cylinder diameter. If we allow for the addition of 
about 2ft. to the cylindrical length of the boiler, 
we find that the dimensions of the ““ Royal George ” 
boiler closely correspond with those of Wilson’s 
boiler as seen by the Prussian engineers, which 
seems to confirm that this is what actually 
happened. 

A further confirmation of this is found in 
Rastrick’s sketch of the “ Royal George,”’ made in 
January, 1829, this being, in fact, the only known 
contemporary illustration (see Warren, page 124). 
This sketch clearly shows the crank pin of the 
driving wheel on the line of junction of the two 
parts of the wheel, while the other wheels show 
their crank pins well inside that junction. The 
driving wheels had, however, been fitted with new 
rims of the web type with round lightening holes. 
From Seguin’s sketch of Wilson’s engine, the 
cylinders were placed as near as possible to the 
front or rounded end of the boiler, no doubt with 
@ view to equalising the weights on the two axles. 
If Hackworth, when utilising the boiler, kept 
the rear axle somewhere near its original relative 
position, and placed the two other axles at the 
centre distances indicated by Rastrick, viz., 
4ft. 3iin., then, in order to get a foundation 
for the cylinder-carrying saddle shown by Rastrick, 
it would be necessary to lengthen the cylindrical 
part of the boiler shell, which is in agreement 
with the traditional story. The old spherical 
end was replaced by a slightly dished end, the 
overall length of the boiler remaining nearly the 
same as before. 


(To be continued) 








Flameproof Motors in Industry 





A summary of the principal official publications 
in the British Isles concerning the use of flame- 
proof electrical apparatus in industry and other 
authoritative information relating to the hazards 
encountered and their classification has been issued 
by the British Thomson-Houston Company, Ltd. 
For use in mines flameproof apparatus does not 
present any special problems, for the apparatus only 
has to deal with fire-damp, a gas which has been 
extensively investigated under official directions, 
and the risks involved are well understoed. 
The construction of motors and their application 
are covered by the following publications :—(a) 
““General Regulations as to the Installation and 
Use of Electricity, Coal Mines Act, 1911, M. and Q., 
Form 11/1937; (6) British Standard Specification 
No. 741, and (c) Mines Department Testing Memo- 
randum No. 4. The authority in the case of mines 
is the Mines Department of the Board of Trade, 
and apparatus is tested and certified by the Mines 
Department Testing Station, Buxton. Motors so 
tested ‘re entitled to bear a nameplate with crown, 
and F.L.P. certificate number. 

Apart from the dangers of fire-damp or methane, the 
designer of electrical apparatus for mines has to take 
into consideration the abuse to which the apparatus is 
likely to be subjected, and this may involve the use 
of steel construction. For the use of flameproof 
electrical apparatus in general industry, as distinct 
from mines, the governing authority is the Home 
Office, frequently acting through the Factory 
Inspectors. Testing is still done at the Mines Depart- 
ment Testing Station at Buxton, and the certificates 
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are issued by the Mines Department of the Board of 
Trade. 

The following regulations and memoranda are 
in this case applicable :—(a) Electricity Regulations 
(see ‘‘Memorandum” by the Senior Electrical 
Inspector of Factories on the Electrical Regulations, 
Form No. 928); (b) the Factories Act, Section 28, and 
(c) Mines Department Testing Memorandum No. 4. 
So far the British Standards Institution has not pub- 
lished a specification in respect of flameproof con- 
struction for apparatus for use in situations other 
than mines, although such a specification is pending. 
Besides the foregoing there are memoranda issued 
by H.M. Stationery Office for the Factory Depart- 
ment of the Home Office, giving guidance for par- 

















PETROL PUMP FITTED WITH A 
FLAMEPROOF MOTOR 


ticular industries and the principal memoranda 
involving flameproof apparatus are given in Table I. 


TABLE I.—Schedule of H.M. Stationery Office Memoranda 








Hazard. Form Title, &c. 
No. 
1. Carbon bi- 836 | Memorandum on Precautions against 
sulphide Danger by Poisoning, Fire, and 
Explosion in connection with Use of 
Carbon Bi-sulphide in Artificial Silk, 
India Rubber, and other Works, 
1935 (see pages 7 and 8) 
2. Explosive | 27,337—| Memorandum on Electric Light and 
powder 34 Power in Factories and Magazines 
for Explosives, 1934, all pages 
3. Dry clean- 824 | Memorandum on Dry Cleaning, 1934, 
ing page 5 
(benzene) 
4. Cellulose 826 | Memorandum on Manufacture, Use, 
and Storage of Cellulose Solutions, 
1936, pages 1, 2, 4, 5, 6, 8, 9, and 11 
5. Petrol...... — Petroleum Consolidation Act, 1938. 


Does not incorporate Electricity 
s Regulations 

6. Acetylene Memorandum on Safety Measures 
Required in the Use of Acetylene 
Gas and in Oxy-acetylene Processes 
in Factories, 1937, page 8 

Memorandum on Dust Explosions in 
Factories, 1930, all pages 

Report on Experiments into the Means 
of Preventing the Spread of Explo- 
sives of Carbonaceous Dust, R. V. 
Wheeler, 1935 (supplementary to 7) 


7. Dusts, &c. 829 


7a. Dusts, &c. | 34-227 











As there are many different gases and inflammable 
liquids and vapours present over the whole range of 
industry, it is virtually impossible for a ruling to be 
as specific as in the case of coal mines, and in con- 
sequence it appears that the object of the various 
memoranda is to point to the risks that may exist 
in certain processes and only to debar the use of 
electrical apparatus where experience has shown 
it is essential to do so. For other processes and 
situations it is apparently intended to judge each 
case on its merits as is indicated by the overruling 
in paragraph 27 of the Electricity Regulations, 
which reads as follows :—‘“‘ All conductors and appa- 








ratus exposed to inflammable surroundings or 
explosive atmospheres ...shall be so constructed 
or protected and such special precautions taken as 
may be necessary adequately to prevent danger in 
view of such exposure or use.” 

Although many gases are encountered in industry, 
the Mines Department Testing Memoranda No. 4 
recognises three gases as the testing media for 
different risks: Group 1, methane or fire-damp ; 
group 2, pentane or petrol vapour, and (3) coal 
(town’s) gas, or coke-oven gas (60 per cent. hydrogen 
and 40 per cent. methane). Flameproof certificates 
are issued in respect of only groups (1) and (2), the 
requirements of group (3) being provisional, and 
reports are only issued of which Testing Memo- 
randum No. 4 states: “‘ It is to be understood that 
the reports now contemplated with respect to town’s 
gas and coke-oven gas are not equivalent to the 
formal certificates of the Mines Department, which 
are issued with respect to fire-damp and petroleum 
vapour, and that the structural requirements for 
the apparatus are provisional, and as such are liable 
to alteration, either in the direction of greater or 
less severity, as experience and the results of research 
may warrant. Nevertheless, these reports, if favour- 
able, will be accepted for the present by the Factory 
Department of the Home Office as indicating that 
the apparatus is flameproof when properly installed 
and maintained with respect to the gas or gases 
to be named in the report.” 

It is officially recognised that acetone and cellulose 
spray vapours come within the pentane group. 
The real difficulty is that there is no official classifica- 
tion of many other gases, &c., encountered in 
industry, and it is therefore necessary to seek guidance 
based on the known chemical and other characteristics 
published by authorities in that sphere. Schedule, 
Table II, has been prepared on that basis, the prin- 
cipal published figures being those of Statham, 
Rainford, and Wheeler. Much work has been done 
latterly by the Electrical Research Association 
and the Electrical Section of the Safety in Mines 
Research Board. 

Recent testing conditions have become much 
more rigorous than those of the early experiments, 
both as regards the number of consecutive explosions 
that have to be withstood without transmitting 
flame, and the requirement that ignition shall be 
in the most hazardous position, usually side ignition. 
Factors of safety relative to the maximum safe gap 
are Officially established in respect of methane, 
pentane, and coal gas, and similar factors have been 
carried over to other gases in Table IT. 

Difficulty in dealing with the more dangerous 
cases is principally that the radial clearance around 
the motor shaft becomes impracticably small 











FLAMEPROOF MOTOR DRIVING ASKANIA 
REGULATOR FOR COKE OVEN GASES 


if the same. factors of safety are applied as is the 
existing practice in respect of the groups indicated. 
A permissible working radial clearance around the 
shaft in respect of coal gas is 0-005in. Normally, 
the difficulty is not in dealing with the pressure 
developed by the various gases, but the inability 
to make practical radial clearances very much 
finer than 0-005in. Some of the objections may 
be overcome by the use of labyrinth glands, but 
there is some hesitation concerning their use, as it is 
not easy to establish a hard and fast figure for safety 
unless such a gland is considered on its individual 
merits and that is a lengthy process. 

As ball and roller bearings are almost universal 
the figures quoted apply to them. The reason why 
all motors are not built to one classification, namely, 
the most difficult that can be dealt with and so that 





they can be used for all easier classifications, is 
partly a desire to maintain clearances as large as 
possible for the work intended. But an increasing 
number of motors are being built for group 2, and 
are also certified in group 1 with the same clearances, 

Attempts have been made to deal with the more 
dangerous gas in the case of motors by connecting 
the motor carcase to a compressed air supply so 
that no ignitable mixture can collect within the 
motor. Although this is not recognised in official 
publications, in the memorandum on dusts, mention 
is made of the practice of connecting a supply of 
inert gas to a mixing machine for the same reason. 
If such a course were adopted it would seem to be 
desirable also to couple the supply to the terminal 











TOTALLY - ENCLOSED INDUCTION MOTOR DRIVING 
FAN OF CELLULOSE SPRAY BOOTH 


box of the motor, and not to the motor carcase alone, 
as the terminal box is a place in which an arc may 
easily start. 

The danger of surface temperature of electrical 
apparatus is mentioned in the case of cellulose, 
which should not be subjected to a tempera- 
ture of more than 212 deg. Fah., or 100 deg. Cent. 


TaBLeE I1.—Schedule of Gases and Liquids 





Considered as 
a lower hazard, 























Hazard classification. but included as | Remarks. 
a desirable 
precaution. 
Methane : 
Methyl chloride ... Use 
F.L.P.,G.1 
Pentane : X 
Cellulose lacquer spray* (100 deg. 
Cent.) : 
Ethyl acetate,* methyl ethyl*) Amy] acetate* 
Acetone, ethyl alcohol,* methyl 
alcohol* ... ... ... «..  «+.| Amyl alcohol*® 
Benzene (benzol)* : 
Ethyl butyrate, methyl ace- 
Gate™ ise ces cee ee ono SRSYl Gloohal® 
Petrol : ‘ 
Ethyl chloride, methyl cyclo- \ Use 
hexane... ... ... ... ...|Butyl butyrate*| { F.L.P., 
Methylated spirits : Group 2 
Ethyl formate, methyl] formate] Butyl acetate* 
Naphthalene : 
cetaldehyde, propyl acetate* | Xylene (xylol)* 
Toluene (toluol)* : 
Cyclohexane, propyl alcohol* Paraffin 
Ethane, butane, hexane... Blast-furnace 
gas 
Heptane, propanet J 
Coal gas : 
Coke-oven gas, carbon monoxide Use 
Ether (100 deg. Cent.),t water F.L.P., 
gas Group 3 
Hydrogen : Do not 
Acetylene,t hydrogen sulphide... Butylene use 
Ethylene,t carbon bi-sulphidet electric 
(125 deg. Cent.) ... ... . Propylene motors 





Where temperature is indicated, it is because of risk of 
auto-ignition if temperature is exceeded. 








* Those marked with an asterisk 
solutions in official publications. 
¢ Statham and Rainford, ‘ Fuel in Science and Practice, 
931.” 


are constituents of cellulose 


Flameproof motors have a normal temperature 
rise of 50 deg. Cent., but that is an internal 
temperature and, in most cases, the surface 
temperature would be 10 deg. Cent. less. Taking 
a maximum ambient temperature of 40 deg. 
Cent. as being unlikely to be exceeded in this country, 
a motor having a temperature rise of 50 deg. Cent. 
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would still be safe. Apart from official rulings, 
however, it would seem to be undesirable to use 
high-temperature rise motors under flameproof con- 
ditions, because not only does it become difficult to 
judge their temperature rise by hand, but there is 
also less reserve to deal with overload conditions. 
In any case, all flameproof motors should be pro- 
tected against sustained overload conditions. 

The flameproof motor aspect has been chiefly 


change certified. Nevertheless, it may be reasonable 
to make minor mechanical changes which are external 
to the flameproof enclosure. The inclusion of remov- 
able plugs for such uses as gap measurement or 
drainage of moisture is not permitted. ‘ Fixed” 
plugs with ‘breather’ apertures are, however, 
permissible on the basis of experimental tests for 
the number and size of apertures. 

For most flameproof industrial 





applications, 








is called to the desirability of temperature rises not 
being excessive on electrical apparatus, although 
the temperatures indicated are above 100 deg. Cent. 
Tests usually take place in clean surroundings, 
however, and it is desirable that reasonable allowance 
should be made for the accumulation of dirt 
and similar harmful agents under working con- 
ditions. 

Photographs showing typical applications of B.T.H. 





FLAMEPROOF MOTOR DRIVING LIQUOR PUMPS IN A 


BENZOLE HOUSE 


considered here because, in most cases, the risks are 
more difficult to combat than with stationary 
apparatus having no revolving shaft. While, for 
example, it may not be practicable to build motors 
for the hazard of carbon bi-sulphide, it may be 
possible to make flameproof lighting fittings, although 
the surface temperature of those fittings requires 
close attention. Motors or apparatus should be 
placed where gas will not tend to collect. In a 
garage, for example, a motor is safer if it is situated 
several feet above the floor, whereas with coal gas, 
which is lighter than air, the motor would be safer 
on the floor than in a raised position. 

Memoranda relating to wiring state that flameproof 
apparatus for use in general industry must be wired 
in heavy gauge conduit. Recently, Testing Memo- 
tandum No. 4 has specified that both ends of the 
conduit must terminate in a flameproof enclosure, 
or where one or more units coupled by a conduit can 
be excluded by position from the explosion hazard, so 
as not to require a flameproof enclosure, the conduit 
where it leaves the hazardous area must be isolated 
by means of a terminal barrier in a flameproof 
junction box or other equivalent means. While it 


squirrel-cage motors are used because of simplicity, 
reliability and price. Generally, the motors are fan- 
cooled, and it is only rarely that the draught of air asso- 
ciated with such motors is objectionaLlz on the score 
of agitating dust. Plain total enclosure is usually 
only economically possible in the smaller horse- 
powers. 

Besides the hazard of explosive gases, it is to be 
remembered that there is a risk of explosion when 
certain dusts are present, and this forms the subject 
of a memorandum on Dust Explosions in Factories, 
largely based on the experiments of Dr. Wheeler, 
the dusts investigated being given below in 
Table III. In class I are dusts such as sugar, 
starch, and grain, which ignite and propagate flame 
readily, the source of heat required for their ignition 
being comparatively small, such, for example, a 
lighted match. In class II are dusts from such 
materials as leather and oil cake, which are readily 
ignited, but which for propagation of flame require 
a large source of high-temperature heat such as an 
electric are or heat of long duration such as the flame 
of a Bunsen burner. Class III covers dusts such as 
tobacco and bone meal, which do not appear to be 





Tasie III.—Schedule of Hazardous Dusts 


Class I dusts. Class 
Sugar, starch, cocoa, rice, meal, cork, malt, 
tea, grain, maize, flour, chicory, pitch, 
ebonite, erinoid, soya bean, locust bean, 
locust meal, ogt husk, spice, distillery, 
meal, briquette, gramophone record, rape 
seed, compound cake, parboiled rice 
meal, wood flour, liquorice root, cellulose 
acetate, cornflour, gum gatto (fine), 
mimosa bark, syrolit, gentian root, 
balloon dust, cascara sagrada | - 


* dead 


coconut oil 


shellac 


Leather, sawdust, 
cork,” mustard, genatosan, | 
shoddy, rice milling, yellow meal, 
milling, 
Heycol 10,817 C.A. (dye), offal grind- 
ing (bran), grist milling, horn meal, 
composition, gluten feed, 
myrabolum, and Valonia nuts 


II dusts. Class III dusts. 





oil cake, copal gum, | Tobacco, bone meal, tapioca, cotton 
seed, charcoal, plumbago, bone char- 
coal, stale coke, lamp black, retort and 
brush carbon, sack and grain cleaning, 
foundry blacking, mineral and ivory 
black, rag paper, drug grinding, 
organic ammonia, gum gatto (coarse), 
era chrome (brown and green), hook- 
ing frame 


paper tube, | 


| 





The above is from Form 829, which does not list metal dust and coal dust, but American Regulations classify those 


as a hazard similar to the Class I dusts of this list. 


is not mentioned here, it should be noted that oil- 
immersed switchgear or control gear may, by genera- 
tion of hydrogen, constitute a hazard greater than 
the surrounding gas, and it would appear to be a 
wise precaution to limit the risk to the switch itself 
by using a sealed chamber at the switch end of the 
conduit. 

American regulations demand the use of sealing 
boxes when conduit is used in a general way in 
flameproof industrial applications. Wiring in conduit 
is one of the principal points of difference between 
mining and industrial applications. With mining 
motors, conduit is permissible only in very short 
lengths, 7.e., from a motor to a closely adjacent 
switch mounted on the same rigid base plate, but for 
industrial motors the regulations demand heavy 
gauge conduit as a standard. 

The terms under which the flameproof certificate 
number may be used on apparatus are that no 
change affecting the flameproof properties may be 
made without first obtaining a special certification 
of the change. Such a process of recertification may 
be slow, and consequently it is sometimes necessary 
to resist changes requested by someone who does 
not appreciate the routine involved in getting this 


capable of propagating flame under any condition 
likely to occur in a factory. 

As far as this memorandum is concerned flame- 
proof motors are not generally demanded in dusty 
conditions, it only being necessary for them to have 
a flameproof enclosure for sparking contacts or 
slip rings, and the use of pipe-ventilated or ordinary 
totally enclosed or totally enclosed fan-cooled motors 
is indicated. But for duties involving dusty situations 
flameproof motors are often installed under Rule 27 
of the General Regulations. 

In some quarters doubt has been expressed regard- 
ing flameproof motors being really as suitable for a 
very dusty condition involving explosion risk as 
are dustproof industrial motors, and this doubt 
has been expressed because flameproof regulations 
permit the use of gaps between flanges, which are 
not included in the design of dustproof motors. 
But this objection is said to be ill-founded 
because, although gaps are permitted between 
flanges on flameproof motors, it is the general 
practice to make flanges tight fitting and are 
even superior to those of an industrial dust-tight 
motor. 





In the memorandum on dust explosions, attention 





FLAMEPROOF MOTOR DRIVING AN UNDERGROUND COMPRESSOR 
IN A COLLIERY 


flameproof motors in industry are reproduced in 
accompanying engravings. 








Railway Expansion in South Africa 


(By our South African Correspondent.) 


MECHANICAL transport has created a revolution 
in the commercial and industrial importance of 
South Africa, which can only be described as stupend- 
ous. It has brought about a new mobility of goods 
and persons. The railways of South Africa have 
revolutionised the problems of government by making 
communications between all parts of the country 
very easy. The only method of transport over a large 
part of Africa before the railways was man, owing to 
the fact that the tsetse fly kills horses. The railways 
enabled the rapids to be avoided, penetration of the 
interior took place, and Africa became one of the 
great economic areas with a future. 

The first railway in South Africa was completed 
in 1860 and ran from Durban to the “ Point” at 
that town, the distance being only 2 miles. Develop- 
ment was slow, the total mileage opened by 1873 
being only 68 miles. A great impetus was, however, 
given by the opening of the diamond mines, the rail- 
way reaching Kimberley in November, 1885. The 
discovery of the goldfield of the Witwatersrand 
in 1886 speedily led to the extension of the railway 
to Johannesburg. Soon the railway systems were 
extended to the important towns, and as they covered 
the country they created an economic interdepend- 
ence of the various parts which made for stability 
everywhere. 

May 31st, 1910, was a momentous day for South 
Africa. On that day the four colonies comprising 
the Union of South Africa were merged into one State 
by the South Africa Act, the Act in which provision 
was also made for the amalgamation of the railways. 
Three separate systems existed at the time of Union, 
the Cape Government, Natal Government, and the 
Central South African railways, each having different 
methods, and consequently great difficulties had to 
be overcome in bringing the three administrations 
under one control as the South African Railways 
(S.A.R.). 

The total State-owned mileage in the four pro- 
vinces at May 3lst, 1910, was 6991, which had 
increased to 9407 miles at the end of 1916. From 
then, for years, progress was arrested as the result 
of the war, but the country at last slowly emerged 
from the state of stagnation. To-day the mileage of 
open lines amounts to 13,642, and will exceed 14,000 
when sections now building are completed. To review 
even cursorily the whole of the developments of the 
South African Railways since the date of Union would 
occupy too great space. One cannot even deal with 
the electrification of certain sections of lines, having 
an approximate mileage of 605 route miles, equi- 
valent to 1232 miles single track. But-nothing could 
be more eloquent of the rapid growth of the railways 
than these few comparisons between the position at 
Union (1910) and to-day :—Capital cost, £73,066,830, 
£182,966,132; open mileage, 6894, 13,642; train 
mileage, 19,662,444, 59,001,239 ; locomotives, 1411, 
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2175, also two diesel engines and 172 electric units 
representing a total tractive force of 3,633,700 lb.; 
coaching and stock, 2098, 4596 ; goods stock, 22,561, 
51,849; earnings, £22,752,139, £32,600,141 (year 
1939); expenditure, £5,675,658, £24,336,685 (year 
1939). 

Considerable development has also taken place, 
at the harbours, the capital expenditure incurred on 
them having increased from £11,438,912 at the end 





Trolleybus Electrical Equipment 





For the Durban Corporation the Metropolitan- 
Vickers Electrical Company is supplying thirteen 
six-wheel trolleybuses with a modification of the 
firm’s rheostatic brake system. The electrical equip- 
ment is being manufactured at the company’s 





A Device for Keeping Ships in 
Convoy Station 


For simplifying the navigation of ships in 
convoy by providing means of closely controlling 
the speed a dvvice has been introduced by 
the General Electric Company, of Magnet House, 


























TROLLEYBUS MAIN MOTOR AND OVERHUNG GENERATOR 


of December, 1910, to over £20,000,000 at March 
3lst, 1939. Within this period the administration 
has also acquired its own ships, which are employed 
principally in carrying railway material and S.A. 
coal. Reference to the harbours must include 
mention of the construction of a graving dock at 
Durban, one of the largest in the world, with an 
extreme length of 1191 ft. 

The S.A.R. practice has led the way for many years 
in the development of locomotives of heavy type and 
high tractive effort for lines of 3ft. 6in. gauge. To-day 
there are locomotives in service weighing from 
160 to 230 tons, with a tractive effort of from 
60,000 Ib. to 90,000 Ib., the latter being the heaviest 
and most powerful in the world for 3ft. 6in. gauge 
working. Similarly, considerable development has 
taken place in the capacity of merchandise-carrying 
wagons. In 1910 the average load per wagon was 
18-35 tons; to-day the average per wagon is 25-59 
tons. In recent years vehicles have been put in 
service capable of conveying no fewer than 70 tons 
and for transporting loads of abnormal size there are 
some with a capacity of 80 tons. The articulated 
type of saloon coach adopted’ in 1927 gives smoother 
and steadier running than the ordinary passenger 
vehicle. 

To-day air conditioning is provided and adds to 
the comfort of the commodious and luxurious accom- 
modation provided. The speed now attained on 
these railways is an indication of the progress achieved. 
The most striking instance of this is observable in the 
service between Johannesburg and Cape Town. In 
the pre-Union era the fastest time for this trip was 
47 hours 25 min.; now the “ Union Limited ”’ does 
the distance of just on 1000 miles in 25 hours. 

The remarkably rapid development of the adminis- 
tration’s road motor service is deserving of special 
mention. In the year 1913 the first departmental 
road motor service was introduced. To-day these 
services extend throughout the length and breadth of 
South Africa, and are operated over approximately 
15,119 miles. The revenue derived from the road 
motor services during the 1938-39 year increased 
by £41,666 to £654,541, but as expenditure rose also 
by £96,258 to £683,011, the result of the year’s work 
was a deficit of £28,470. 

In 1934 the 8.A.R. took over the running of the 
Union air service. The services were rapidly develop- 
ing, as is shown by the fact that passengers carried 
rose from 3024 for the year 1934-35 to 37,058 for 
1938-39. Unfortunately, the war has now compelled 
the suspending of all the services except those 
between Cape Town and the towns of Johannesburg 
and Durban, and such towns as were on these routes 
and were of respectable size. No doubt when peace 
comes again the development of the Union airways 
will be quickly resumed. 

The foregoing will be sufficient to show the tremend- 
ous development that has taken place in the railway 
system since Union, and to prove that the railways 
have been the dominant factor in the rapid growth 
of South Africa’s numerous industries—agriculture, 
mining, and manufacturing—linking up as they do 
the main centres of settlement and activity with 
the principal ports for the working and control of 
which, it should be noted, the Railway Administra- 
tion is also responsible. Finally, it may be men- 
tioned that the world-wide war, even with France 
defeated, has not so far made any noticeable differ- 
ence in the quantity of goods which are being carried 
to and from the docks, and although some is anti- 
cipated, the drop in tonnage is not expected to be 
very important. 








Trafford Park Works for use on Leyland chassis with 
Metropolitan-Cammell-Weymann bodies. With a 
full load of seventy passengers, the weight of each 
vehicle will be approximately 14} tons. 

In its standard form, the Metro-Vick rheostatic 
brake system involves the use of a compound-wound 
motor, the full field characteristic of which is arranged 
so that no regeneration is possible within the range 
of the vehicle’s service speed. Rheostatic braking 
is obtained by using the excitation of the shunt 
winding alone. It is connected to the line supply in 
series with a portion of the main braking resistance 
in such a manner that a stabilising effect is obtained, 
resulting in the, maximum braking torque being 
positively limited and maintained at a high value 
down to alow speed. But on this particular contract 
it has been necessary to modify this standard system 
to the extent of providing a small regenerating 
current of about 20 amperes at the balancing speed 
to conform with the special requirements of the 
customer’s specification. 

On account of severe gradients on certain sections 
of the route runback and coasting brakes are also 
fitted, these being said to be original developments 
of the Metropolitan-Vickers Company. They were 
first employed in regular service over four years 
ago. On the vehicles under consideration the coasting 
brake is obtained by the driver placing the reverse 
lever of the master controller in the appropriate 
position when the speed is positively limited to a 
predetermined value down a given gradient. 

Apart from steering the vehicle, no further action 
is required on the part of the driver, and the effective- 
ness of the brake is independent of the line supply. 
In the event of the vehicle tending to run backwards 
the runback brake is automatically applied when the 
reverser is in the forward position, and positively 
limits the runback speed to 2 m.p.h. 

The main motor of each vehicle weighs 1300 lb. 
complete with the half-coupling. ,It has a one-hour 
rating of 105 H.P. at 500 volts, and complies with 
B.S.S. 173—1928. It has a taper-slot winding and 
a special fan, which gives an increased capacity. 
A Metro-Vick overhung generator with a continuous 
rating of 1600 watts at 1250 r.p.m., is mounted at 
the commutator end of the motor. 

In the cab of each vehicle is mounted the main 
switch group with electro-magnetic contactors. 
The simplicity of the unit type main contactors is 
said to make them particularly free from failure in 
operation. All the connections for the main and shunt 
contactors are made at the front, and the contactors 
as a whole or in parts are removable from the 
front of the panel. Interlocks on the main contactors 
are of a particularly robust type, designed for use 
with electro-magnetic contactors. The contacts 
are of pure silver, and apart from the original setting 
during manufacture, require no adjustment. 
Embodying the accelerating and rheostatic brake 
controllers, coasting brake, and the reverser, the 
master controller is illustratedherewith. Full provision 
is made against interference to wireless reception 
by means of Metro-Vick control circuit filters and 
condensers. 








PropvucER GAs VEHICLE ConcEssion.—By the Motor 
Vehicles (Construction and Use) (Amendment) No. 2 
Provisional Regulations, 1940, which have come into 
force, it is now no longer necessary to stop the engine of 
a producer gas vehicle when stationary on a public 
highway. 








TROLLEYBUS MASTER CONTROLLER 


Kingsway, W.C.2. With the aid of the equip- 
ment it is possible to transmit from the bridge 
to the engine-room a positive indication of the 
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desired increase or decrease in propeller speed 
which is incapable of being signalled by the engine 
telegraph. 

The apparatus mainly consists of a control panel or 

















TRANSMITTER 


transmitter incorporating a fourteen-way radial 
switch with a pointer, an electric re-set relay, an 
operating push button and two surface pattern 
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indicators, one of teak for the bridge and one in steel 
for the engine-room. Each of these indicators has a 
bronze finished front plate framing a glass illuminated 
panel showing “increase’’ or “ decrease,” and a 
number when appropriate lamys are lighted. In the 
engine-room there is, in addition, a re-set push button, 
a loud-tone ironclad bell and a bell relay. 

The system is designed for 12 or 24 volts from any 
existing L.T. supply, or it can be operated from dry 
batteries. Marine single-core or multi-core cables of 
standard type can be used for L.T. wiring, although it 
may be necessary-to use lead-covered cables for local 
wiring on the bridge to avoid interference with naviga- 
tion and to comply with regulations. 

To transmit any particular signal the control switch 
is rotated to the required position and the push 
button is depressed. This energises the relay and 

















INDICATOR 


lights up the appropriate lamps on both indicators. 
The engine-room bell will ring as long as the press 
button is operated, but the indicators will remain 
illuminated until the engineer presses the re-set 
press button and so acknowledges the -instruction. 
The lighting up of the bridge indicator is proof of 
the engine-room indicator being lighted, for the 
lamps are wired in series, whilst an additional 
push button on the bridge also allows cancellation 
from this point. 

In service the system is said to have proved very 
satisfactory and permits of quick response to orders 
from the bridge. It is much more simple to use than 
telephones, and reports from owners of vessels already 
fitted with the equipment are said to have indicated 
that they have no difficulty in keeping their station 
in convoy. 








BRITISH STANDARDS INSTITUTION 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s. 3d. post 
free, unless otherwise stated. 


COLOURS FOR SIGNAL GLASSES FOR RAILWAY 
PURPOSES 


No. 623.—The Institution has recently issued a revision 
of B.S. 623—Colours for Signal Glasses for Railway 
Purposes. This revision gives a slight re-grouping of the 
glasses and a modification to some of the limits. It: also 
includes a diagram showing the area within which the 
proposed limits fall. 


WAR EMERGENCY STANDARDS FOR TINS 
AND CANS 


No. 866, Parts 1 and 2.—A notice recently appeared in 
the Press to the effect that the machinery of the British 
Standards Institution had been adapted to enable war 
emergency revisions of British Standards for the prepara- 
tion of war emergency Standards to be carried out with a 
minimum of delay. In this connection it is of interest to 
note that under the recent Emergency Powers Defence Act 
an Order controlling the manufacture and use of tins and 
cans for food products and for products other than foods 
has been issued by the Ministry of Supply (Statutory 
Rules and Orders, 1940, No. 1308). The effect of the Order 
is to prohibit certain commodities being packaged in tins or 
cans. At the same time, it restricts the manufacture of 
tins and cans for the packaging of a wide range of other 
commodities, both food products and products other than 
foods, to those actually specified in B.S. 866, Parts 1 and 
2, which has just been issued with the approval of the 
Minister of Supply. These schedules have been settled by 
the Priority Committees in consultation with the British 
Standards Institution and Industry, and any revisions will 
be undertaken only on the instructions of the Minister. 
Copies of the schedules can be obtained as follows :— 
BS. No. 866, Part 1—1940, British Standard Schedules 
of Sizes of Tins and Cans for Food Products, price ls. per 
copy post free; B.S. No. 866, Part 2—1940, British 
Standard Schedule of Sizes of Tins and Cans for Com- 
t 


The demand for hematite is in excess of the production, 
and here, too, it is anticipated that efforts will be made to 
raise output; but by careful distribution consumers 
engaged upon national work are kept supplied. 


during the period when the works are usually closed for 
summer holidays, they were on a very small scale and 
due to the necessity of overhauling plant. 
steel works are in the position of having sufficient work 
on their books to keep them employed for some months, 
and there is no sign of any slackening in the demand. 
The requirements of the constructional engineers who 
have an enormous amount of Government work in hand 
are on a huge scale, and at the same time the shipyards 
are engaged to capacity, and are absorbing exceptionally 
la: 
active, and a large range of important consumers continue 


The prices quoted herein relate to bulk quantities. 
are delivered f.o.t. 


Canada’s Iron and Steel Production 


The speeding up of Canadian industry under the 
stimulus of war is producing a great demand for iron and 
steel. This has resulted in a big increase, both in imports 
and in home production. For the first quarter of this 
year imports have been 60 per cent. higher than last; the 
Canadian steel] output has been nearly 85 per cent. higher ; 
and the domestic production of pig iron has more than 
doubled. Gains were reported in imports of practically 
all forms of iron and steel, among the outstanding increases 
being ore, rolling mill products, machinery, agricultural 
implements, and motor vehicles ; 90 per cent. of the iron 
and steel imports in the first quarter of the present year 
came from the United States. The total imports of iron 
and its products into Canada in the first quarter of the 
present year were valued at 55,195,000 dollars, as com- 
pared with 34,065,000 dollars in the first quarter of 1939. 
Meanwhile imports from the United States rose from 
29,509,000 to 50,148,000 dollars, from the United King- 
dom from 3,069,000 to 3,903,000 dollars ; and from other 
countries from 887,000 to 1,144,000 dollars. Production 
of pig iron in Canada advanced, on the same comparison, 
from 140,000 to 234,000 long tons, and steel output from 
251,000 to 484,000 long tons. Imports of iron ore into 
Canada in the first quarter of the present year were nearly 
tenfold those of the same period in 1939. In volume these 
imports increased from 7309 to 72.220 short tons, while 
the value rose from 25,900 to 208,600 dollars. Pigs, 
ingots, blooms, and billets advanced in value from 
66,000 to 537,000 dollars, and within this group pig iron 
rose from 91 to 258 tons, ferro-manganese and spiegeleisen 
and similar alloys from 1021 cwt. to 4605 cwt., miscel- 
laneous alloys from 1429 ewt. to 5511 ewt., and ingots, 
blooms, slabs, and billets from 455 to 6385 tons. Imports 
of scrap iron and steel increased in value from 153,600 
to 271,700 dollars. Imports of rolling mill products 
increased in value on the quarterly comparison from 
3,442,000 dollars last year to 9,186,000 dollars this year. 
The largest element in this group was sheets, plates, 
hoop, band and strip steel, but it included also structural 
iron and steel and bars and rails. Castings and forgings 
showed an increase from 466,000 to 1,050,000 dollars, 
pipes, tubes, and fittings from 415,000 to 1,002,000 dollars, 
chains from 154,000 to 257,000 dollars, and wire from 
373,000 to 582,000 dollars. Well over half of the iron and 
steel imports this year consisted of machinery of various 
kinds and vehicles. Imports of agricultural machinery 
increased on the quarterly comparison from 3,172,000 
dollars last year to 6,388,000 dollars this year; while 
other machinery advanced from 9,092,000 to 12,883,000 
dollars. Imports of engines and boilers rose from 
1,796,000 to 2,776,000 dollars, hardware and cutlery 
from 529,000 to 696,000 dollars, springs from 14,000 to 
19,000 dollars, stamped and coated products from 375,000 
to 455,000 dollars, and tools and hand implements from 
517,000 to 737,000 dollars. Total imports of vehicles 
increased from 9,883,000 dollars in the first quarter of 
1939 to 13,415,000 dollars in the first quarter of the 
present year, the chief element in this item being auto- 
mobiles and parts, which advanced on the same com- 
parison from 9,648,000 to 13,140,000 dollars. 


The Pig Iron Market 


Although there has been some irregularity 
in supplies of ore the pig iron industry has maintained 
a satisfactory rate of production. The deliveries of scrap 
are sufficient to meet the requirements of the steel works 
and the foundries, although there is stringency in the 
supply of certain descriptions. The home collection of 
scrap has enormously improved as a result of the scrap 
campaign, and the announcement that the Ministry of 
Supply is to carry out a survey of all publicly and privately 
owned iron with a view to increasing supplies of scrap 
indicates that efforts will be made to press forward the 
collection of all kinds of domestic supplies. The situation 
in the foundry iron department has become rather more 
stringent since a number of furnaces were taken off the 
production of this description and put on to the manufac- 
ture of basic iron for the steel works. Since that was done 
there has been an increased demand for high-phosphoric 
pig iron from the light castings industry as many of these 
firms are now engaged upon war work. It is expected that 
the production of foundry iron will be increased through 
more blast-furnaces being put on to the manufacture of 
this description. There is some tightness also in the 
situation in the low-phosphorie pig iron department as 
a heavy demand for this quality is being experienced 
from engineering firms engaged upon work of national 
importance. The tonnage produced is sufficient, with 
careful distribution, to meet the requirements of users ; 
but difficulties are experienced by some consumers who 
have to vary the mixtures to which they have been 
accustomed, and it is suggested that there is a limit to 
the ingenuity which can be exercised in this direction. 


Scotland and the North 
Although there were some necessary stoppages 
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Markets, Notes and News 


Unless otherwise specified home trade quotations 
Export quantities are f.o.b. steamer 


uncommon. Wagon and locomotive builders are mostly 
employed upon work for the Government, but some 
export work is in hand at some of the establishments. 
Great activity prevails in the Lancashire iron and steel 
industry ; the heavy steel works are fully employed whilst 
the re-rolling industry is experiencing a great demand. 
There is a huge business passing in small steel bars and 
in reinforcing bars, the former being required in large 
quantities by the engineering trades. Business in bright 
steel bars is expanding, and consumers’ requirements 
of alloy steels seem to be increasing daily. On the North- 
West Coast the works are fully employed, the greater part 
of the output being on Government account. Deliveries 
are well maintained, but under existing circumstances 
occasional delays are unavoidable. 


The North-East Coast and Yorkshire 


The production of steel of all kinds on the North- 
East Coast has been well maintained, and works generally 
report an improvement in the raw materigls position. The 
home scrap collection campaign has been successful, but 
large quantities are still needed, and imports are being 
obtained from America. The pressure to secure steel 
supplies is unrelaxed. The distribution of output as well 
as the priority of the work in hand are being carefully 
scrutinised by the authorities, and to ensure that their 
instructions are carri out, a staff of inspectors has 
been appointed. Record tonnages of structural material 
are being manufactured, and are taken up as soon as they 
are available. A considerable proportion of the steel pro- 
duced on the North-East Coast goes to the shipyards, 
which have large programmes of construction in hand. 
At the same time the requirements of the constructional 
engineers show no signs of slackening, and, in fact, appear 
to be increasing. The heavy demand for steel bars has 
diverted a certain amount of business to the bar iron manu- 
facturers, with the result that these firms are now fully 
employed. The period required for delivery is lengthening, 
in spite of the efforts of the makers to keep their bookings 
within bounds. The demand is particularly strong for the 
best quality iron bars and the cheapest No. 3 and No. 4 
bars. Most of the re-rolling works have received fair 
supplies of billets and sheet bars and have thus been able 
to maintain large outputs. There is a heavy demand for 
sheets, and lately a few export licences have been granted, 
although the tonnages involved have not been large. 
Heavy pressure by consumers to obtain supplies of all 
kinds of steel from the Sheffield makers is still in evidence. 
There is a particularly sharp demand for the superior kinds 
of steel used in aircraft and munition work. The machine 
tool makers have also been inquiring recently for good 
quantities. The manufacturers of wheels, axles, and 
springs are fully employed after a lull occasioned by the 
suspension of orders for material required for France. 
In the ordinary categories the demand for all kinds of 
structural steel, bars, and plates is at a high level. 


Lead and Spelter 


Although no statistics of metals are published 
it is probable that conditions so far as supplies are con- 
cerned are more satisfactory than at any time since the 
commencement of the war. Export licences for lead 
products are granted with freedom, and it is understood 
that there has been a revival in the export of lead paint. 
Of course, the poor demand for lead for building purposes 
has made larger tonnages available for other uses; but 
at the same time there must be a good quantity required 
in connection with the erection of numerous factories 
and service buildings in various parts of the country. 
In the United States the domestic demand has become 
rather quieter, and the price has been reduced to 4: 85c. 
New York. It is suggested, however, that this action 
by. the producers is due less to the poor demand than to 
the desire to prevent Mexican lead being imported into 
the United States. The condition of the Mexican lead 
industry is apparently rather serious, since many of its 
normal markets have been cut off by the overrunning 
of so many countries by the German armies ... Steady 
conditions continue to rule in the spelter market, and 
supplies reach this country with regularity. The demand 
is heavy, and chiefly for war purposes; but consumers 
find their needs readily met by the Control, except that 
it is not always easy to obtain metal for what is regarded 
as non-essential work. In the United States there is a 
good demand, and the statistics for July published by 
the American Zinc Institute show that the production 
in that month was 51,944 tons, compared with 45,155 
tons in June. At the end of the month the stocks were 
materially reduced by 11,163 tons to 59,510 tons, compared 
with 70,673 tons at the end of June. 


Copper and Tin 

Judging from appearances the consumption 
of copper in this country is expanding, but at the same 
time there are indications that supplies are more than 
adequate to meet the requirements of the firms engaged 
upon war work. Lately the Control has found it possible 
to issue licences for copper for the manufacture of export- 
able products in support of the Government’s plan for 
the development of the export trade. In the United 
States the position has shown fresh signs of weakness 
and the official price has been reduced to 1lc. from 11-50c. 
American consumers appear inclined to watch the market 
and to await signs of the heavy Government buying 
which it is expected will result from the United States 
rearmament programme. Export business in copper 
in America has been poor, but the British Government 
has bought copper rods, and Japan is also reported to 
have made some fresh purchases.... The tin market 


has relapsed into rather quiet conditions, but the under- 
tone seems 
much change in tin prices, but in America the quotation 
is now 52-10c. for prompt and the Government is prepared 
to take any surplus at 50c. It is believed that a scheme 


firm. It is not thought that there will be 
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for smelting Bolivian ores in America is being considered. 
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Rail and Road 


L.N.E.R. SatvacE Errort.—More than 4000 ovens, 
1400 “fenders,” and 16 tons of iron railings are to be 
disposed of as scrap by the London and North-Eastern 
Railway. The “fenders” consist of wheel tyres, which, 
on withdrawal from service, were cut in halves, each 
weighing about lewt. The 4000 ovens represent about 
18 tons of metal, and the 16 tons of railings were removed 
from the Royal Station Hotel at York, the work being 
accomplished in a single day. 


HIGHER Rattway CuHarGEs.—It is officially announced 
that a public inquiry is to be held by the Charges (Railway 
Control) Consultative Committee in the Brooklyn Hall, 
Bush House, Aldwych, London, W.C.2, on Monday, 
August 26th, at 10.30 a.m., to consider proposed increases 
in the charges of the railway companies and the London 
Passenger Transport Board. The application from the 
railway companies is for an increase equivalent to about 
6-8 per cent. on the present rates and fares. This, with the 
10 per cent. increase already granted, would make a total 
increase of 17} per cent. on the pre-war fares. 


Car Licuts iy Arm Rartps.—The Ministry of Home 
Security is anxious to correct the widespread impression 
which exists that all lights on vehicles must be extin- 
guished when an air raid warning is sounded. This is not 
the case; headlamps only should be extinguished. In 
certain circumstances police may order motorists to put 
out their headlamps although air raid sirens may not 
have been sounded, but side and tail lamps are never to 
be extinguished in the hours of darkness, so long as the 
vehicle is on the road, even though an air raid may be in 
progress. Vehicles engaged on military, police, and civil 
defence services, however, are authorised to use head- 
lamps during air raids. 

Rattway “ RETURNED Empties.”’—In view of the 
heavy volume of “ returned empties ’’ which the railway 
companies are called upon to convey, the London Chamber 
of Commerce has been asked to inform members that 
they can assist in the handling of this class of traffic 
by ensuring that labels have clear indications as to the 
station to which the empties are to be returned; by the 
adoption of reversible labels, the name, address, and 
station of the owners of the empties being printed on 
the back of the outward label; by the removal of any 
old labels that have no bearing on the return journey ; 
and, in the case of lidded empties, by ensuring that the 
lids are securely attached. 


L®nDoN TRANSPORT GARAGE.—A new garage recently 
opened by London Transport in the Victoria area provides 
accommodation for 100 buses on the ground floor and 
70 private hire coaches in the basement. The site has an 
area of 37,000 square feet and more than 3000 cubic 
yards of concrete and 300 tons of steel were used in its 
construction. Modern equipment for servicing the 
vehicles has been installed. For refuelling there are two 
islands from which three lines of vehicles can be fed 
simultaneously, the fuel being delivered through automatic 
cut-off nozzles. Similar facilities exist for dispensing 
lubricating oils and grease. Inspection pits, a machine 
repair shop, and offices for the staff are very completely 
equipped. In the basement there are six petrol detectors 
which operate an alarm, should fumes reach a dangerous 
density. 

L.M.S. SatvacE Errort.—Nearly 4500 tons of miscel- 
laneous salvage has been recovered by L.M.S. employees 
during the first six months in which the company has 
operated its intensive salvage scheme. It represents 
in the main the collective efforts of station and depot 
staffs and the willing co-operation of passengers and 
traders. This large quantity is exclusive of a considerable 
volume of metal and other salvage originating in L.M.S. 
workshops and depots, machinery for the collection of 
which existed prior to the war. Amongst the principal 
commodities salvaged are 1807 tons of scrap metal, 
1345 tons of waste paper and old railway tickets, 834 
tons of timber, and 105 tons of horse-shoes. Over eighty 
special depots for the reception, sorting, and grading of 
miscellaneous salvage are now in operation at different 
places on the L.M.S. system. 


RoaD VEHICLES (PROHIBITION OF CAMOUFLAGE) ORDER. 
1940.—The Minister of Transport has made an Order 
prohibiting, as from August 26th, the use on any highway 
by an unauthorised person of any vehicle so painted or 
otherwise treated as to cause it to resemble a camouflaged 
vehicle in the service of the Armed Forces of the Crown. 
Another announcement states that the Minister of Trans- 
port desires it to be known that there is at present no 
intention of requiring owners of vehicles to repaint or 
otherwise treat them so as to render them less conspicuous. 
Should they wish to do so voluntarily, however, they are 
asked to pay particular attention to the following guiding 
principles :—Avoid glossy surfaces and light colours; 
adopt any neutral colour other than the greys and khaki 
employed by the Services; and, above all, do not copy 
the Army style. It is most important that vehicles 
should not be camouflaged in such a way as to render them 
liable to be mistaken for vehicles in the service of the 
Armed Forces. 


Air and Water 


R.A.F. Posts FoR ADMINISTRATIVE AND SPECIAL 
Douties.—The Air Ministry announces that the appeal 
for a substantial number of officers for administrative 
and special duties in the R.A.F. has met with an over- 
whelming response. Over 50,000 inquiries for detailed 
information have been dealt with. Already over 10,000 
application forms have been returned, and a special 
staff is assessing the candidates’ qualifications. Each 


case receives individual consideration, but only a propor- 





tion of the number of applicants can be interviewed. 
Some time must elapse before all the selected candidates 
can be seen, but special steps have been taken to expedite 
the interviews. 


H.M.S. “ Asax” at Sea AGarn.—With the scars of 
the River Plate Battle removed, H.M.S. ‘“‘ Ajax,”’ the 
cruiser which helped the ‘‘ Exeter” and the ‘ Achilles ” 
in the engagement with the German pocket battleship 
“* Graf Spee,” is now at sea on active service. 


AUSTRALIAN BoMBER PropucTION.—By the middle 
of 1941 Australia will be producing one “ Beaufort ” 
bombing machine a day, according to Mr. H. W. Clapp, 
Chairman of the Aircraft Production Commission. This 
project, he said, would employ 10,000 workers and use 
the largest drop forging equipment in Australia, costing 
£200,000. 

THe Late Mr. H. W. Witticox.—lIt is with regret 
that we announce the death of Mr. Henry Walker Willcox, 
a well-known marine engineer and surveyor, at the age 
of seventy-one, at Sunderland. He joined his brother 
in forming a business, after serving at sea, and was 
associated with him in the design and production of the 
Willcox propeller, a type of which more than 4000 have 
been supplied. 


MopEL AEROPLANE FLYING RESTRICTIONS.—THE 
Society of Model Aeronautical Engineers announces 
that by an Order of the Air Council a ban has been placed 
on the flying of certain types of model aeroplanes. Under 
the new restrictions no petrol-driven models may be 
flown, nor any gliders or elastic-driven models having a 
wing span in excess of 7ft. There are no restrictions on 
models of any other type. 

THE Late REAR-ADMIRAL D. W. Taytor.—The death 
was recently announced at New York of Rear-Admiral 
David Watson Taylor, of the United States Navy, at 
the age of seventy-six. Admiral Taylor was a well-known 
naval architect and was appointed Chief Constructor at 
the Bureau of Construction and Repair at Washington 
in 1914. He was in charge of the Naval Experimental 
Model Basin at the Washington Naval Yard and will be 
particularly remembered for his experiments with ship 
propeller models. In 1895 he was awarded the Gold Medal 
of the Institution of Naval Architects. 


BriTIsH TRANSATLANTIC RETURN F.icut.—A flight, 
in which the Atlantic Ocean from Botwood to Foynes 
was crossed in 12 h. 20 min., more than an hour ahead of 
schedule, was made by the British Overseas Airways 
Corporation’s flying boat “Clare” on August 10th. 
The aircraft then proceeded to a South Coast harbour, 
completing the first of a series of round trips to be made 
between Foynes, Botwood, Montreal, and New. York. 
In addition to mails and some freight, the ‘“‘ Clare” 
carried six passengers, of whom four are Americans 
who are to act as “ ferry ”’ pilots in this country. 


Luoyp’s ReEGiIsTER ScHoLARsHIP.—The Scholarship, 
of value £100 a year for three years, awarded annually 
by Lloyd’s Register of Shipping on the results of the 
Studentship Examination of the Institute of Marine 
Engineers, has this year been awarded to Bryan Hildrew, 
aged twenty, of Roker, Sunderland. As an apprentice 
engineer in the employ of the North-Eastern Marine 
Engineering Company, Ltd., he has been undergoing an 
engineering course of study on the sandwich system at 
Sunderland Technical College, where he will now begin 
full-time study for the Honours Degree in Engineering of 
London University. 

GERMAN AIRCRAFT OvuTPUT.—German aircraft pro- 
duction is estimated at approximately 1800 machines of all 
types a month in an article in the Aeroplane. It is stated 
that this figure seems to be generally agreed. “‘ On that 
approximate basis we do know that the rate of produc- 
tion of the British aircraft industry has been expanded to 
a figure in excess of the estimate of German production,” 
it is added. ‘‘ On top of that we have the steadily increas- 
ing flow of aeroplanes from Canada and the United States.” 
Of the various types of German aeroplanes the article 
estimates the minimum daily output as follows :— 
Ten Messerschmitts, fifteen Heinkels, twenty-five Junkers, 
and ten Dorniers. “‘ There remains not the slightest 
doubt that the potential output of Great Britain and 
America is much in excess of that of Germany,” it 
concludes. 


Miscellanea 


Census or Iron Srocxs.—The Ministry of Supply 
has informed public authorities that the Iron and Steel 
Control Committee is to take a survey of all iron publicly 
and privately owned with a view to formulating a com- 
prehensive scheme for removing all iron considered 
unnecessary. 

Natura AspHALT Rock.—The Minister of Supply 
has issued an Order called the Control of Natural Asphalt 
Rock (No. 1) Order, 1940. This Order prohibits the 
acquisition, disposal, treatment, use, or consumption 
of any natural asphalt rock, except with the permission 
of the Minister of Supply. Copies of the Order may be 
purchased from H.M. Stationery Office, or through any 
bookseller. 


A Sryter Merer For Founpry Sanps.—A sinter 
meter recently introduced into American foundry practice 
is being successfully employed for determining the 
refractoriness of moulding sands, core sands, and clays, 
and other refractory material used in the manufacture 
of bricks and mortars. The degree of refractoriness is 
determined by placing the sample under a platinum- 
rhodium ribbon within the meter. The ribbon is then 
heated to increasingly higher temperatures, until the 
sample touching the ribbon is fused to it. At this point 





the temperature of fusion is read by an optical pyrometer 
which forms part of the instrument. The incipient 
fusing temperature, which is termed the “sintering 
temperature,” is thus accurately determined. It is 
claimed that the new test accords with the requirements 
of the American Foundry ‘Association specifications. 


Work SusPENDED ON ABERDEEN’S MAIN Drarnacr 
ScueME.—Work on Aberdeen’s main drainage scheme, 
which was estimated to cost £500,000, is to be suspended 
for the duration of the war. The City Engineer reports 
that one-third of the inverted siphon under the River Dee 
is approaching completion, but difficulties in obtaining 
materials and skilled labour are increasing, and therefore 
he suggested that the work be suspended. The Streets 
and Works Committee of Aberdeen Town Council has 
approved of the suggestion. 

ALUMINA CONTENT OF ScoTTIsH SHALE REsIDUES.— 
The suggestion that the residues from Scottish shale 
distillation might be used in aluminium production was 
recently made by Mr. A. Edwards in the Commons. 
Answering a question on the subject by Mr. Edwards, 
the Secretary for Petroleum (Mr. Geoffrey Lloyd) gave 
the following percentage analysis of a typical spent shale 
as discharged from the retorts :—Silica, 48-5; alumina, 
25-2; iron oxide, 12-1; lime, 5-3; sulphur trioxide, 
3-2; carbon, 3-0; and magriesia, 2-2, with traces of 
chlorides and alkalis. 


Sovier Hypravutic Mining Metuops.—Experiments 
conducted over a long period in mining manganese ore 
by hydraulic methods in one of the mines controlled 
by the~Nikopol Manganese Trust in the Ukraine have 
just been completed, according to a Soviet report. The 
method is claimed to treble labour productivity, and to 
reduce by half the cost of raising the ore. The method 
is to be introduced immediately into Mine No. 12 of the 
Trust, while steps have been taken by the Commissariat 
of the Iron and Steel Industry of the U.S.S.R. to prepare 
a plan for the extensive use of hydraulic methods in other 
mines of the Soviet Union. 

A New WELDING Process.—A new process for welding 
together ferrous and non-ferrous metals, such as steel 
and aluminium, is announced by Barimar, Ltd., 14—18, 
Lamb’s Conduit Street, London, W.C.1. The process, 
it is stated, must not be confused with brazing or solder- 
ing, as it is a genuine weld ; that is to say, there is fusive 
union of such strength that the breaking point at the 
junction is not less than that of the weaker metal, as in 
the case of a weld joining two pieces of the same metal. 
The success of this development, the company informs us, 
is dependent upon a new form of flux, unusual methods 
of manipulation, and extremely accurate flame control. 
The new process is already being used by the company 
for work of a highly important nature, and it seems likely 
that there will be many applications for it, not only on 
repair work, but also for many manufacturing purposes. 

ALTERNATIVE FuELsS.—Notable advances in research 
were claimed by Colonel W. A. Bristow, when he presided 
last week at the general meeting of Low Temperature 
Carbonisation, Ltd. Although he could not divulge 
details at the moment, Colonel Bristow said he thought 
the company could fairly claim to have solved the many 
difficult problems in connection with the production of 
oils from coal and their subsequent refining. ‘‘To my 
certain knowledge,’’ he remarked, ‘‘ nowhere else in the 
world has the art and practice of the distillation of coal 
at low temperatures been raised to such a degree of 
efficiency and economic usefulness as that attained by 
your company. We have also recently produced Motor 
‘ Coalite,’”’ he continued, “a solid fuel as a substitute 
for petrol for road transport vehicles. It is now some 
four or five years since we first attacked this problem, 
and when the war began we were immediately in a position 
to provide this new fuel. Official tests by H.M. Fuel 
Research Board and the British Coal Utilisation Research 
Association have shown it to be eminently satisfactory, 
and a number of road transport operators are now using 
it with excellent results in portable gas producer units. 
We see no reason why this new method of propulsion 
should not be further developed after the war. 


Diz Castinas In A HicH-STRENGTH ALUMINIUM ALLOY. 
—As a result of intensive development work by the 
Northern Aluminium Company, Ltd., it has been found 
possible to adapt the gravity die casting process to a 
high-strength aluminium alloy possessing a proof stress 
(0-1 per cent.) of over 20 tons per square inch allied 
to a guaranteed elongation figure, Before the introduc- 
tion of this material, a disadvantage possessed by casting 
alloys with high proof stresses lay in the fact that no 
elongation figure could be guaranteed. Now, however, it 
is possible to obtain with alloy N A 226 in the chill cast 
form a proof stress of 24 tons per square inch, an ultimate 
tensile strength of 27 tons per square inch, and an elonga- 
tion figure of 5 per cent. (on 2in.). By varying the 
heat treatment the elongation figure may be raised .to 
15 per cent. The wide range of mechanical properties 
available with the material is shown by the fact that it 
may be heat treated to conform to three separate speci- 
fications—D.T.D. 361, 304, and 298. Although a copper- 
containing alloy, its high purity results in a good natural 
resistance to corrosion which may be further improved 
by anodising. The alloy, it is stated, presents no mani- 
pulative difficulties in the foundry if the castings be of 
sound design, while it also possesses excellent machining 
characteristics. The material has already found numerous 
applications in the die cast form, a few outstanding cases 
being aircraft control levers and landing wheel brackets, 
railway bogie components, automobile engine rs 
and universal joint housings, stressed architectural com- 
ponents and pump impellers. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 





J. H. Fenner Anp Co., Ltd., announce that, whilst the main 
V rope sales division has moved from Hull to Beck Lane Mills, 
Heckmondwike, Yorkshire, branch offices at London, Man- 
chester, Birmingham, Glasgow, and Belfast still operate without 
any change and that ample stocks of V ropes are available for 
immediate delivery from these branch offices. 














